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Preface 


A  subsurface  site  investigation  was  conducted  and  supervised  by  personnel 
of  the  U.S.  Army  Engineer  Waterways  Experiment  Station  (WES),  at  the 
Bannister  Federal  Complex,  Kansas  City,  Missouri,  during  the  period  25  June 
to  1  July  1994.  The  work  was  funded  under  MIPR  KC-94-1 14  dated 
12  May  1994. 

Mr.  Josd  L.  Llopis  of  the  Engineering  Geophysics  Branch  (EGB), 
Earthquake  Engineering  and  Geosciences  Division  (EEGD),  Geotechnical 
Laboratory  (GL),  WES,  was  the  project  engineer.  The  crosshole  S-wave 
velocity  field  investigation  was  performed  by  Messrs.  Jos6  L.  Llopis  and 
Thomas  B.  Kean  11,  EGB.  The  S-wave  crosshole  test  borings  were  installed 
by  personnel  of  the  U.S.  Army  Engineer  District,  Kansas  City,  (CEMRK) 
during  23  May  to  1  June  1994.  Crosshole  borings  and  seismic  cone 
penetrometer  test  (SCPT)  push  locations  were  surveyed  by  CEMRK 
personnel.  Mr.  Steve  Jirousek  was  the  CEMRK  project  geologist.  The 
SCPT’s  were  performed  by  Mr.  Spencer  A.  Vandehey,  Vandehey  Soil 
Exploration,  Banks,  Oregon.  Messrs.  Raymond  Meis  and  Mark  Drury  were 
the  U.S.  Department  of  Energy,  Kansas  City  Area  Office,  and  Allied-Signal 
Aerospace  Corporation  project  managers,  respectively. 

The  work  was  performed  under  the  direct  supervision  of  Mr.  Joseph  R. 
Curro,  Jr.,  Chief,  EGB,  and  under  the  general  supervision  of  Drs.  A.  G. 
Franklin,  Chief,  EEGD,  and  William  F.  Marcuson  III,  Chief,  GL. 

At  the  time  of  publication  of  this  report.  Director  of  WES  was  Dr.  Robert 
W.  Whalin.  Commander  was  COL  Bruce  K.  Howard,  EN. 


The  contents  of  this  report  are  not  to  be  used  for  advertising,  publication, 
or  promotional  purposes,  Gtation  of  trade  names  does  not  constitute  an 
official  endorsemeru  or  approval  of  the  use  of  such  commercial  products. 


Conversion  Factors, 
Non-SI  to  SI  Units  of 
Measurement 


Non-Si  units  of  measurement  used  in  this  report  can  be  converted  to  SI  units 
as  follows: 


Multiply 

By 

To  Obtain 

degrees  (angle) 

0.01745329 

radians 

feet 

0.3048 

meters 

feet  per  second 

0.3048 

meters  per  second 

gallons 

3.785412 

cubic  decimeters 

inches 

2.54 

centimeters 

inches  per  second 

2.54 

.  centimeters  per  second 

miles  (US  statute) 

1 .609347 

kilometers 

pounds  (force) 

4.448222 

newtons 

tons  per  square  foot 

95.76052 

kilopascals 

1  Introduction 


Current  computerized  seismic  wave  propagation  analysis  procedures  for 
building  foundations  require  that  values  of  shear-wave  (S-wave)  propagation 
velocities  as  a  function  of  depth  be  determined.  The  S-wave  velocities  are 
used  in  conjunction  with  conventional  field  sampling  and  laboratory  testing  to 
provide  soil  property  information  for  a  dynamic  analysis  of  buildings  and  their 
foundations. 

The  Bannister  Federal  Complex  (BFC)  is  located  in  southern  Kansas  City, 
MO,  at  2000  East  95th  Street,  as  shown  in  Figure  1 .  The  BFC  is  a  Federal 
facility  that  consists  chiefly  of  one  large  main  building  along  with  an 
assemblage  of  smaller  surrounding  structures.  The  main  building  has 
approximate  dimensions  of  900  by  1600  ft  and  is  occupied  by  the  U.S. 

General  Services  Administration  (GSA),  the  U.S.  Marine  Corps,  and  the  U.S. 
Department  of  Energy  (DOE).  The  DOE  administers  a  manufacturing  facility 
in  the  eastern  portion  of  the  main  building  which  is  operated,  under  contract, 
by  the  Allied-Signal  Aerospace  Corporation. 

The  DOE  concerns  about  the  potential  damaging  effects  on  manufacturing 
facilities  and  processes  by  seismic  loadings  has  prompted  a  dynamic  analysis 
to  be  initiated.  At  the  request  of  the  DOE  the  U.S.  Army  Engineer 
Waterways  Experiment  Station  (WES)  conducted  a  subsurface  site 
investigation  to  characterize  in  situ  S-wave  velocities  and  other  physical 
properties  related  to  the  foundation  in  the  vicinity  of  the  main  building  at  the 
BFC.  The  information  acquired  from  this  investigation  will  be  used  in  a 
dynamic  analysis  to  determine  the  effects  of  seismic  loadings  on  the  main 
building  and  to  aid  in  designing  any  needed  structural  modifications. 

The  WES/DOE  finalized  test  program  consisted  of  crosshole  S-wave, 
seismic  cone  penetrometer  testing  (SCPT),  and  laboratory  soil  analysis  which 
would  provide  the  data  necessary  to  complete  an  analysis  of  the  building’s 
response  to  earthquake  loadings.  The  location  of  the  crosshole  sets  and  SCPT 
pushes  are  shown  in  Figure  2.  The  crosshole  and  SCPT  push  locations  shown 
in  Figure  2  are  approximate  locations.  The  surveyed  crosshole  and  SCPT 
push  coordinates  and  elevations  are  given  in  Appendix  A. 
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TTie  BFC  is  located  on  flood  plain  deposits  of  Indian  Creek  which  flows 
easterly  south  of  the  plant.  This  creek  joins  the  Blue  River  southeast  of  the 
plant  with  the  resulting  flow  bordering  the  east  property  line.  Previous 
studies  have  indicated  that  the  site  is  underlain  by  approximately  40  ft  of  clay 
alluvium  and  which  is  also  underlain  by  a  basal  clay-gravel  layer.  Underlying 
the  clay-gravel  layer  is  a  shaly  bedrock  of  the  Pleasonton  Group.  The  site  is 
predominantly  level  with  the  exception  being  the  bluff  line  on  the  northern 
portion  of  the  site. 
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2  Test  Principles  and 
Procedures 


Crosshole  S-wave  tests 

The  purpose  of  running  crosshole  tests  was  to  determine  horizontal  S-wave 
velocities  as  a  function  of  depth.  An  advantage  of  the  crosshole  test  as 
opposed  to  surface  seismic  refraction  test  is  its  ability  to  detect  low  velocity 
layers  underlying  or  sandwiched  between  layers  of  higher  velocity.  One 
shortcoming  of  the  crosshole  method  is  that  boreholes  are  required  for  testing. 
Thus,  crosshole  tests  seismic  tests  are  more  costly  than  a  surface  seismic 
refraction  test.  However,  the  crosshole  technique  is  considered  to  be  more 
definitive  and  accurate  than  the  surface  seismic  refraction  test  for  measuring 
S-wave  velocities.  Basically,  the  testing  consists  of  measuring  the  arrival  time 
of  an  S-wave  that  has  traveled  from  a  source  in  one  borehole  to  a  detector  in 
another  borehole(s)  at  the  same  elevation.  This  procedure  is  then  repeated  for 
the  next  test  elevation.  Knowing  the  distance  between  borings  and  the  time 
the  S-waves  take  to  travel  across  this  distance  the  velocity  can  be  computed 
(distance  divided  by  time). 

Two  crosshole  sets  were  used  for  crosshole  testing  and  their  locations  are 
shown  in  Figure  2.  Each  crosshole  set  consisted  of  three  in-line  borings 
spaced  approximately  10  ft  apart.  Borings  D-40,  D-41,  and  D-42  which  were 
used  for  the  crosshole  set  located  in  the  northeast  parking  lot  were  drilled  to 
depths  of  approximately  52  ft,  whereas  borings  D-43,  D-44,  and  D-45  used 
for  the  crosshole  set  in  the  southeastern  parking  lot  were  drilled  to 
approximate  depths  of  57  ft.  The  borings  were  designed  to  penetrate 
approximately  10  ft  of  bedrock.  The  crosshole  borings,  with  a  diameter  of 
6.25  in.,  were  cased  with  a  4-in.  inside  diameter  (ID)  Schedule  40  polyvinyl 
chloride  (PVC)  casing  and  the  bottom  capped.  The  annular  space  between  the 
casing  and  the  walls  of  the  boring  were  grouted  with  a  material  that 
approximated  the  density  of  the  surrounding  in  situ  material.  In  this  case,  a 
mixture  obtained  by  mixing  10  lbs.  of  bentonite  and  10  lbs.  of  portland 
cement  to  approximately  7.5  gal.  of  water  was  used.  The  cap  at  the  bottom 
of  the  boring  consisted  of  a  one-way  valve  that  was  fitted  for  a  tremie  pipe 
attachment.  The  tremie  pipe  was  placed  through  the  inside  of  the  casing  and 
attached  to  the  bottom  check  valve.  Grouting  was  carried  out  in  one 
continuous  operation  by  pumping  grout  through  the  tremie  pipe,  filling  the 
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annular  space  between  the  drilled  hole  and  the  casing,  from  the  bottom  of  the 
borehole  to  the  surface. 

Borehole  deviation  (drift)  surveys  were  conducted  to  determine  the  precise 
vertical  alignment  of  each  boring.  Figure  3  shows  the  deviation  probe  and 
instrumentation  used  to  conduct  the  borehole  deviation  surveys.  The 
incremental  borehole  deviation  for  each  elevation  along  with  the  total 
deviation  for  the  boring  are  indicated  on  the  control  panel.  Accurate 
reduction  of  data  from  the  crosshole  tests  requires  knowledge  of  the  drift  of 
each  boring  so  that  a  straight-line  distance  between  borings  at  each  test  depth 
can  be  established. 

S-wave  velocity  measurements  were  obtained  by  placing  an  S-wave  source 
in  the  center  hole  (source  hole)  of  each  crosshole  set  and  detectors,  at  the 
same  elevation,  in  the  two  outer  boreholes  (receiver  holes).  The  detectors 
consisted  of  a  triaxial  array  of  geophones,  or  velocity  transducers,  (two 
mounted  horizontally  at  90  deg.  to  each  other,  and  one  vertically  oriented)  in 
one  container.  The  container  housing  the  geophones  was  clamped  firmly  to 
the  casing  wall  by  means  of  an  expanding  pneumatic  piston.  A  downhole 
vibrator  was  used  as  a  source  of  vertically  polarized  S-waves.  The  S-wave 
testing  procedure  consisted  of  lowering  the  vibrator  in  the  borehole  to  a 
selected  test  elevation  and  clamping  the  vibrator  firmly  to  the  sidewalls  of 
casing  also  with  an  expanding  pneumatic  piston.  When  the  vibrator  was  in 
position,  the  operator  tested  a  range  of  frequencies  (50  to  250  Hz)  and 
selected  one  that  propagated  well  (one  with  a  high  amplitude)  through  the 
transmitting  medium.  The  time  required  for  the  S-wave  to  travel  from  source 
to  receiver  hole  was  recorded  using  a  portable,  24-channel  seismograph  with 
data-enhancement  capability.  This  procedure  was  repeated  at  5-ft  depth 
intervals  from  a  depth  of  5  ft  to  the  bottom  of  the  borehole.  Figure  4 
illustrates  the  crosshole  S-wave  technique.  An  analysis  of  the  crosshole  data 
obtained  at  each  test  elevation  was  made  with  the  aid  of  the  computer  program 
CROSSHOLE  developed  at  WES  (Butler,  Skoglund  and  Landers  1978). 
Further  information  regarding  geophysical  testing  and  interpretation 
procedures  used  in  this  study  is  given  in  Engineer  Manual  EM  110-1-1802 
(Department  of  the  Army  1979). 

Soil  sampling  and  testing 


Standard  penetration  tests  (SPT’s)  were  conducted  at  5  ft  intervals  in 
borings  D-40  and  D-43,  the  center  borings  of  the  northeast  and  southeast 
parking  lot  crosshole  sets,  respectively.  The  SPT  blow  counts,  or  N-value, 
can  be  used  to  relate  engineering  behavior  of  soils  to  widely  published 
correlations.  The  SPT’s  were  conducted  in  strict  compliance  to  ASTM 
Designation:  D  1586-84.  For  this  investigation  refusal  was  defined  as  50 
blows  per  foot. 

Soil  samples  were  collected  from  borings  D-40  and  D-43  at  5-ft.  intervals. 
The  samples  were  placed  in  jars,  sealed  and  sent  to  the  U.S.  Army  Engineer 
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Missouri  River  Division  Laboratory  for  further  visual  examination  and 
classification.  Soil  tests  included  grain-size  distribution,  natural  water  content, 
Atterberg  limits,  and  soil  classification  according  to  the  Unified  Soil 
Classification  System  (USCS)  for  each  soil  sample.  Laboratory  testing  was 
performed  between  12  and  14  July  1994.  The  laboratory  tests  were 
performed  in  accordance  to  procedures  described  in  Engineer  Manual 
EM  1110-2-1906  (Department  of  the  Army  1970). 

Field  logs  of  each  boring  were  prepared  by  the  drill  crew.  The  logs 
include  visual  classifications  of  the  materials  encountered  during  drilling  as 
well  as  the  driller’s  interpretation  of  the  subsurface  conditions  between 
samples.  Also  recorded  on  the  logs  are  the  SPT  blow  counts  and  soil  sample 
locations. 


Seismic  cone  penetrometer  test 

The  cone  penetrometer  test  (CPT)  was  originally  developed  in  Europe  as  a 
rapid  and  cost-effective  means  of  determining  soil  stratigraphy  and  soil 
strength  parameters.  It  is  now  used  extensively  for  off-shore  and  on-shore 
geotechnical  applications.  The  cone  used  for  this  investigation,  besides  having 
the  capability  to  determine  soil  stratigraphy  and  soil  strength  parameters  also 
allowed  S-wave  velocity  measurements  to  be  made. 

The  SCPT  used  for  this  investigation  utilized  a  drill-rig-mounted 
hydraulically-powered  push  apparatus,  to  force  the  instrumented  cone 
penetrometer  into  the  soil  media.  The  electric  cone  had  a  60°  cone  tip  with  a 
1.4-in.  diameter,  and  included  two  load  cells  to  simultaneously  measure  tip 
penetration  resistance  and  skin,  or  sleeve,  friction  as  the  cone  was  advanced. 
The  cone  penetrometer  was  pushed  at  a  rate  of  approximately  0.79  in/sec. 

Steel  rods,  3.28  ft  long,  were  used  to  push  the  cone  penetrometer  into  the 
soil.  Tip  resistance,  sleeve  friction,  and  cone  inclination  measurements  were 
taken  at  0.33-ft.  depth  increments.  A  cable  prethreaded  through  the  center  of 
the  hollow  push  rods,  connected  the  cone  to  the  data  acquisition  system  at  the 
ground  surface.  Each  SCPT  was  pushed  to  refusal.  Because  of  the  soil’s  lack 
of  lateral  support  on  the  cone  rods  and  concern  over  bending  the  rods  refusal 
was  arbitrarily  set  to  a  tip  resistance  value  in  excess  of  100  to  125  Tsf.  These 
measurements  provide  a  continuous  record  of  soil  resistance  to  penetration 
which  can  be  used  to  characterize  the  soil  media  in  detail.  The  cone  data  can 
be  interpreted  to  give  a  good  continuous  prediction  of  soil  type  and  shear 
strength  (Robertson  and  Campanella  1983).  Full  details  of  the  design  of  an 
electronic  cone  are  given  by  Campanella  and  Robertson,  1981. 

Also  embedded  into  the  cone  body  is  a  small  horizontally  oriented 
geophone  which  allows  S-wave  velocity  measurements  to  be  taken.  The 
downhole  S-wave  test  was  conducted  by  pushing  the  cone  at  an  approximate 
rate  of  0.79  in/sec  to  a  depth  of  4.59  ft  and  stopping  further  advancement.  A 
horizontally  polarized  S-wave  was  then  generated  on  the  ground  surface  by 
striking  the  end  of  a  steel  beam,  that  was  weighted  down  by  the  rear  drill-rig 
levelling  pads,  with  a  switched  sledgehammer.  The  geophone  in  the  cone 
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body  was  positioned  so  that  its  axis  was  oriented  parallel  to  the  long  axis  of 
the  steel  beam  (signal  source)  in  order  to  detect  the  horizontal  component  of 
the  shear  wave  arrival.  The  time  the  S-wave  took  to  travel  from  the  ground 
surface  to  the  cone  was  measured  and  recorded.  The  cone  was  then  pushed 
3.28  ft.  using  the  previous  push  rate,  stopped  and  another  S-wave 
measurement  taken.  This  procedure  was  repeated  at  3.28-ft  intervals  until 
refusal  was  encountered.  The  downhole  S-wave  technique  is  illustrated  in 
Figure  5. 

The  S-wave  arrival  times  for  each  test  increment  were  plotted  versus 
distance  from  the  S-wave  source  (slant  distance)  as  shown  in  Figure  6.  Best 
fit  straight  line  segments  were  then  drawn  through  the  plotted  points.  The 
slopes  of  the  line  segments  correspond  to  the  S-wave  velocity  for  that 
particular  depth  range. 

The  cone  was  pushed  at  thirteen  locations  around  the  facility  and  their 
approximate  locations  are  shown  in  Figure  2.  The  surveyed  SCPT  push 
locations  and  elevations  are  given  in  Appendix  A.  The  SCPT  push  locations 
were  selected  to  provide  representative  S-wave  and  stratigraphic  information 
of  the  site.  SCPT  push  locations  1  and  5  were  located  adjacent  to  the 
crosshole  sets  in  the  northeast  and  southeast  lots,  respectively.  The  purpose 
for  these  two  pushes  was  to  compare  the  downhole  and  crosshole  deriv^  S- 
wave  velocities. 

The  SCPT  is  used  to  determine  the  velocity  of  horizontally  polarized  S- 
waves  propagating  vertically  through  the  soil  whereas,  the  crosshole  test  is 
used  to  determine  the  velocity  of  vertically  polarized  S-waves  propagating 
horizontally  through  the  soil.  The  combined  use  of  these  two  mefoods  may  be 
used  to  determine  the  presence  of  possible  velocity  anisotropy.  Velocity 
anisotropy  many  times  can  be  measured  in  materi^s  where  the  S-wave  signal 
has  to  cross  discontinuities  such  as  bedding  and  fracture  planes.  For  example 
consider  a  material  that  contains  numerous  beds  whose  thicknesses  are  thin 
relative  to  the  distance  between  crosshole  borings.  In  this  case  it  would  be 
expected  that  the  downhole-measured  S-wave  velocities  would  be  less  than 
those  measured  using  the  crosshole  method. 


6 


Chapter  2  Test  Principles  and  Procedures 


3  Test  Results  and 
Interpretation 


Field  and  laboratory  soils  tests 


The  logs  of  the  six  boreholes  drilled  for  the  two  crosshole  tests  are 
presented  in  Appendix  B.  The  logs  for  the  northeast  parking  lot,  borings 
D-40,  D-41,  and  D-42,  show  very  similar  results  and  indicate  a  silty  lean  clay 
from  the  near  surface  to  a  depth  of  approximately  of  40  ft  where  a  basal  clay- 
gravel  layer  approximately  1  to  5  ft  thick  is  encountered.  The  basal  clay- 
gravel  layer  consists  of  fine  to  coarse,  semi-rounded  to  angular  limestone 
gravel  in  a  clay  matrix.  Beneath  the  clay  gravel  at  an  average  depth  of  42  ft 
is  the  Pleasonton  Group  bedrock.  The  bedrock  as  described  in  the  boring  logs 
is  soft  to  moderately  hard  shaly  siltstone  with  a  greenish-gray  to  light  brown 
color. 

The  logs  for  the  southeast  parking  lot  (borings  D-43,  D-44,  and  D-45) 
indicate  the  same  general  stratigraphy  as  that  recorded  for  the  northeast  lot 
with  the  exception  being  that  the  basal  clay  gravel  layer  and  top  of  bedrock 
were  encountered  at  approximate  depths  of  44  and  46  ft,  respectively. 

The  boring  logs  indicate  that  in  general,  the  N-values  for  the  silty  clays 
encountered  at  a  depth  of  5  ft  had  values  ranging  between  15  and  17  blows/ft 
and  decreased  to  values  ranging  between  4  and  8  blows/ft  below  a  depth  of 
10  ft.  One  anomalously  high  N-value  of  18  blows/ft  at  a  depth  of  30  ft  in 
boring  D-40  is  noted. 

Summary  tables  of  the  soil  laboratory  analysis  results  for  the  northeast  and 
southeast  parking  lots  are  given  in  Tables  1  and  2,  respectively.  Detailed 
laboratory  results  including  grain  size  curves  are  presented  in  Appendix  C. 
Most  of  fte  soil  samples  tested  were  classified  either  as  a  lean  or  sandy  clay, 
CL,  according  to  the  USCS.  Samples  S-1  and  S-6,  obtained  from  boring  D- 
40  (northeast  lot),  were  classified  as  fat  clay,  CH,  while  sample  S-8  was 
visually  classified  as  clayey  sandy  gravel. 
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Table  1 

Summary  of  Laboratory  Soils  Testing  -  Boring  D-40  -  Northeast  Parking  Lot 

Sampla  Dapth.  ft  Nat  W%  LL  PL  PI  1^  %  Retained  %  Passing  *  Blow  Classification 


“Note:  Flefd  measured  blow  counts 


•ii!^ 

Zj  > 

TJ  .2  «  ^ 

•“  4-*  ♦i'  *5 

2.  0>  (0  3 

.—  5  ^  ^ 

^  Q.  Q.  3 


-J  Q.  Q.  ^ 
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Note:  Field  measured  blow  counts 


Crosshole  S-wave  tests 


The  plotted  results  from  program  CROSSHOLE  for  the  S-wave  tests 
conducted  in  the  crosshole  sets  located  in  the  northeast  and  southeast  parking 
lots  are  presented  in  Figures  7  and  8,  respectively.  The  S-wave  velocities  and 
depth  to  interfaces  agree  very  well  for  the  two  S-wave  tests  conducted  in  the 
northeast  parking  lot  boring  set.  The  velocities  for  the  materials  between 
depths  of  5  and  37  ft  ranged  between  approximately  400  and  725  ^s  and 
correspond  to  the  clay  soils.  Between  approximate  depths  of  37  and  41  ft  a 
velocity  of  1900  ^s  is  indicated.  This  velocity  corresponds  to  the  depth  at 
which  a  clay  gravel  material  is  indicated  in  the  boring  logs  however,  because 
of  the  likelihood  of  a  refracted  arrival  caused  by  the  proximity  of  the  bedrock 
surface,  it  is  likely  that  this  velocity  corresponds  to  a  signal  travelling  both 
through  bedrock  and  the  clay  gravel.  The  bedrock  in  this  area  had  a  velocity 
of  approximately  2050  fps. 

The  velocities  for  the  clay  materials  found  between  depths  of  5  and  44  ft 
in  the  southeast  parking  lot  borings  ranged  between  approximately  500  and 
725  fps.  Bedrock  in  this  area  had  a  velocity  of  approximately  1750  fps  which 
is  approximately  300  fps  slower  than  the  bedrock  velocity  measured  at  the 
norAeast  parking  lot.  The  1750  ^s  bedrock  velocity  measured  at  the 
southeast  lot  may  correspond  to  perhaps  a  softer  or  slightly  more  weathered 
bedrock  than  found  at  the  northeast  lot. 

The  S-wave  data  for  both  crosshole  sets  is  presented  in  Figure  9.  TTie 
figure  illustrates  the  close  velocity  agreement  of  the  clayey  materials  between 
both  crosshole  sets.  The  figure  also  indicates  that  the  depth  to  bedrock  was 
approximately  7  ft  greater  in  the  southeast  boring  set  than  in  the  northeast  set. 
An  S-wave  velocity  profile  for  the  alluvium  and  bedrock  was  constructed 
based  on  the  crosshole  results  and  is  presented  in  Table  3. 


Table  3 

Average  Crosshole  S-wave  Velocities 

Depth  Range,  ft 

Average  S-wave  Velocity,  fps 

Material 

5  to  12 

475 

Clay  -  Alluvium 

12  to  21 

600 

Clay  -  Alluvium 

21  to  <37-46)  bedrock 

700 

Clay  -  Alluvium 

(37-46)  to  ? 

1900 

Shaly  Siltstone  -  Bedrock 
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Seismic  cone  penetrometer  tests 


Complete  SCPT  results  which  include,  for  each  push,  separate  plots  of  tip 
resistance,  sleeve  friction,  friction  ratio,  cone  inclination,  and  predicted  N- 
value  versus  depth  are  presented  in  Appendix  D.  Also,  presented  for  each 
push,  are  tabulated  values  of  tip  resistance,  sleeve  friction,  friction  ratio,  cone 
inclination,  and  the  interpreted  soil  type  for  each  3.94-in.  push  interval.  The 
interpreted  equivalent  N-values  and  soil  classifications  were  derived  from  the 
interactive  computer  program  CPTINTRl  (Greig  1986).  The  interpretation 
methods  used  in  CPTINTRl  for  estimating  equivalent  N-values  and  the  soil 
type  are  given  in  Robertson  et  al.  1983  and  Robertson  and  Campanella  1983. 

The  plots  of  tip  resistance  versus  depth  commonly  show  values  of  less  than 
10  Tsf  throughout  the  push  with  the  exception  of  the  upper  5  to  7  ft  which  at 
times  have  values  in  excess  of  100  Tsf.  Some  of  the  pushes  also  indicated 
zones,  some  as  thick  as  S  ft,  exhibiting  higher  tip  resistance  values  between 
depths  of  15  and  30  ft. 

The  sleeve  friction  versus  depth  plots  basically  exhibited  the  same  pattern 
as  the  tip  resistance  plots.  Recorded  friction  values  generally  showed  values 
less  than  0.25  Tsf  for  the  majority  of  the  push.  Most  of  the  pushes  indicated 
higher  sleeve  friction  values  in  upper  5  to  7  ft.  Also,  as  was  the  case  with  the 
tip  resistance  plots,  the  sleeve  friction  plots  also  indicated  zones  with  higher 
friction  values  between  depths  of  15  and  30  ft. 

The  plot  of  equivalent  N-values  versus  depth  also  indicated  fairly  consistent 
values  of  less  than  10  blows/ft  throughout  the  SCPT  push.  These  values  agree 
very  well  with  the  SPT  values  obtained  in  the  two  crosshole  borings.  Again, 
as  was  previously  displayed  in  the  tip  resistance  and  friction  plots,  some  of  the 
SCPT  pushes  exhibited  higher  N-values  for  the  near  surface  soils  and  for 
zones,  up  to  approximately  5  ft  thick,  between  depths  of  15  and  30  ft. 

The  downhole  S-wave  results,  displayed  as  arrival  time  versus  slant 
distance,  for  SCPT  pushes  1  through  13  are  presented  in  Figures  10  through 
22,  respectively.  The  interpreted  downhole  S-wave  velocity  profiles  for  the 
SCPT  pushes  along  the  east,  south,  west,  and  north  side  of  the  main  building 
are  presented  in  Figures  23  through  26,  respectively.  Each  figure  shows  the 
velocity  profiles  corresponding  to  pushes  collected  along  each  side  of  the 
building.  The  velocities  for  the  clay  materials  range  between  350  and  775 
fjps.  Two  of  the  pushes,  P-8  and  P-11,  appear  to  have  partially  penetrated  the 
clay-gravel  layer  and  the  velocity  for  this  layer  is  approximately  1 100  fps. 

Figure  27  shows  a  comparison  of  the  downhole  and  crosshole  S-wave 
velociti^  for  the  northeast  and  southeast  parking  lots.  The  results  of  the 
downhole  S-waves  obtained  near  the  location  of  the  crosshole  borings  agree 
very  well  with  the  crosshole  S-waves.  No  evidence  of  any  velocity  anisotropy 
was  observed  i.e.,  vertically  and  horizontally  propagating  S-waves  had  similar 
velocities. 
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4  Summary 


This  report  documents  the  results  of  an  in  situ  geophysical  investigation 
conducted  in  the  vicinity  of  the  main  building  at  the  Bannister  Federal 
Complex,  Kansas  City,  MO.  The  purpose  of  the  investigation  was  to 
determine  the  soil  and  bedrock  S-wave  velocities  of  the  site.  The  S-wave 
values  will  be  used  to  perform  a  dynamic  analysis  of  the  main  building  and  its 
foundation. 

Laboratory  tests  on  soil  samples  taken  from  crosshole  borings  indicated 
that  the  alluvial  material  across  the  site  is  basically  a  lean  clay  and  according 
to  the  uses  a  CL.  Underlying  the  clay  is  a  basal  clay-gravel  layer  consisting 
of  fine  to  coarse,  semi-rounded  to  angular  limestone  gravel  in  a  clay  matrix. 
The  bedrock  belongs  to  the  Pleasonton  Group  and  is  encountered  at  an 
approximate  depth  of  40  ft.  The  bedrock  is  described  in  the  boring  logs  as  a 
soft  to  moderately  hard  shaly  siltstone  with  a  greenish-gray  to  light  brown 
color. 

The  SCPT  was  used  to  collect  S-wave  velocities,  tip  resistance  and  sleeve 
friction  measurements  at  13  locations  around  the  main  building.  Tip 
resistance  and  sleeve  friction  measurements  were  used  to  make  soil 
classification  and  N-values  interpretations.  The  SCPT  results  indicated  the 
presence  of  approximately  5-ft  thick  zones,  between  depths  of  15  and  30  ft 
that  showed  slightly  higher  tip  resistance  and  sleeve  friction  values.  SCPT 
S-wave  results  in  the  alluvium  indicated  values  which  increased  with  depth, 
ranging  between  350  and  775  tps.  Two  of  the  pushes,  P-8  and  P-11,  appear 
to  have  partially  penetrated  the  clay-gravel  layer  and  the  velocity  for  this  layer 
is  approximately  1100  fps. 

Averaged  crosshole  S-wave  results  indicate  values  ranging  between  475 
and  700  fps  for  the  clay  materials.  The  S-wave  velocities  showed  an  increase 
with  depth.  The  average  S-wave  velocity  for  the  shaly  siltstone  (bedrock)  was 
1900  fps. 

There  was  very  good  agreement  between  the  S-wave  results  obtained  from 
the  SCPT  and  crosshole  tests.  Based  on  these  results,  if  further  S-wave 
measurements  of  the  alluvial  materials  are  needed  it  is  recommended  that  they 
be  collected  using  the  SCPT.  For  the  alluvial  soils  found  at  this  site,  S-waves 
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can  be  collected  more  economically  using  the  SCPT  rather  than  the  crosshole 
method.  However,  if  further  rock  velocities  are  needed  it  is  recommended 
they  be  measured  using  the  crosshole  method. 
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Figure  1 .  Locality  map 
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Figure  2.  SCPT  and  crosshole  boring  locations 
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Figure  4.  Crosshole  S-wave  testing  setup 


Figure  5.  SCPT  S-wave  setup 


Figure  6.  SCPT  S-wave  velocity  determination 


Figure  7.  Crosshole  S-wave  results,  northeast  parking  lot 
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Figure  9.  Superimposed  crosshole  S-wave  results 


Figure  10.  SCPT  P-1  S-wave  results 
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Figure  1 1 .  SCPT  P-2  S-wave  results 


sT3 


Figure  14.  SCPT  P-5  S-wave  results 
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Figure  1 5.  SCPT  P-6  S-wave  results 
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Figure  16.  SCPT  P-7  S-wave  results 
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Figure  17.  SCPT  P-8  S-wave  results 


Figure  1 8.  SCPT  P-9  S-wave  results 
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Figure  19.  SCPT  P-10  S-wave  results 


Figure  20.  SCPT  P-1 1  S-wave  results 
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Figure  22.  SCPT  P-13  S-wave  results 
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Figure  25.  SCPT  S-wave  results,  west  side  of  main  building 


Figure  26.  SCPT  S-wave  results,  north  side  of  main  building 
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Figure  27.  Crosshole  and  SCPT  S-wave  velocity  profile  comparisons 


Appendix  A 
Survey  Results 


S-wave  Crosshole  Borings  and  SCPT  Push 

Coordinates  and  Elevations 

Northing 

Easting 

Elevation,  ft 

Description 

1017812.34 

2769663.61 

798.74 

Boring  D-41 

1017802.89 

2769666.03 

798.79 

Boring  D-40 

1017792.91 

2769667.71 

798.84 

Boring  D-42 

1017806.83 

2769661.52 

798.69 

SCPT  1 

1017184.82 

2769385.27 

797.09 

SCPT  2 

1016673.20 

2769489.31 

796.89 

SCPT  3 

1016207.41 

2769567.16 

796.82 

SCPT  4 

1015560.94 

2769876.10 

800.64 

Boring  D-45 

1015563.01 

2769885.64 

800.75 

Boring  D-43 

1015565.58 

2769895.69 

800.85 

Boring  D-44 

1015566.53 

2769887.41 

800.79 

SCPT  5 

1015710.58 

2769177.31 

799.59 

SCPT  6 

1015644.80 

2768644.24 

799.69 

SCPT  7 

1015472.91 

2767847.79 

799.98 

SCPT  8 

1015937.87 

2767368.18 

797.64 

SCPT  9 

1016386.73 

1  2767271.46 

796.62 

SCPT  10 

1016634.91 

2767361.29 

798.07 

SCPT  1 1 

1016834.36 

2768356.42 

797.59 

SCPT  12 

1017111.23 

2768673.77 

799.16 

SCPT  13 

Note:  Northings  and  Eastings  based  on  points  #3  and  #4  as  shown  on  map  by  George  Butier 

and  Associates,  DWG.  #17810’V1  dated  2/1/93  and  provided  by  Mr.  Mark  Drury, 
Allied-Signal  Corporation.  Elevations  based  on  data  stamped  on  brass  caps. 
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13.1 

5.1 

0.262 

5.12 

0.0 

clay 

Soil  interpretation  reference!  Robertson  Ca»paneila-lS83,  based  on  60i  hawier  efficiency  and  .2  ■  sliding  data  average 
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SND-91  :  P-l/EFC-KC  :  06-26-9*^  19:20 


DEPTH 

DEPTH 

TIP 

FRICTIUH 

FR  ROTiO 

INC 

INTERPRETED 

aeters 

feet 

Qc  tsf 

Fs  tsv 

Fs/Qc  X 

I  deg 

SOIL  TYPE 

4.10 

13.5 

5.3 

0.305 

5.79 

0.0 

clay 

4.20 

13.B 

5.1 

0.31G 

6.03 

0.0 

clay 

4.3G 

14.1 

6.1 

0.27i 

4.43 

0.0 

clay 

4 .40 

14.4 

6.5 

0.318 

4.86 

0.0 

clay 

4.50 

14.8 

7.4 

0,390 

5.24 

0.0 

clay 

4.60 

15.1 

6.9 

0.39B 

5.74 

0.0 

clay 

4.?0 

15.4 

5.5 

0.290 

r  oq 

0.0 

clay 

4 .60 

15.7 

5.3 

0.292 

r  ri 

0.0 

clay 

4. SO 

16.1 

4.6 

0.236 

£.41 

^  0 

clay 

5. CO 

16.4 

4.9 

0.288 

5.87 

0.0 

cl  ay- 

5.10 

16.! 

4.9 

u.24i 

4.9i 

0.0 

clay 

5 .20 

17,1 

4.h 

0,236 

5.12 

0.0 

clay 

5.30 

17.4 

4.1 

G.2E2 

B.19 

0.0 

clay 

5.40 

17.7 

3.5 

0.342 

3.70 

0.0 

organic  sateriai 

5.50 

18,0 

5.8 

0.446 

7.64 

0.0 

clay 

5.B0 

18.4 

9. 1 

0.547 

6.01 

0.0 

clay 

5.70 

18.7 

8.6 

0,467 

5.40 

0.0 

clay 

5. BO 

IS.O 

7.9 

0.42C 

5.32 

0.0 

clay 

5.90 

19.4 

9.6 

0.453 

4.73 

0.0 

clay 

6.00 

19.7 

7.7 

0.371 

4.82 

0.0 

clay 

6.10 

20.0 

8.2 

0.257 

4.12 

0.0 

clay 

B.20 

20.3 

5.8 

0.196 

3.38 

0.0 

clay 

6.30 

20.7 

5.5 

0.154 

2.78 

0.0 

clay 

G.40 

21.0 

7.4 

0.323 

4.36 

G.O 

clay 

6.50 

21.3 

9.9 

0.375 

3.79 

G.O 

clay 

6. 60 

21.7 

10.8 

0.464 

4.30 

0.0 

clay 

6.70 

22.0 

8.4 

0.448 

5.34 

0.0 

clay 

6,60 

22.3 

10.6 

0.518 

4.88 

0.0 

clay 

6.90 

22,6 

8.1 

0.324 

4.00 

0,0 

clay 

7. 00 

23.0 

6,7 

0.154 

2.31 

0.0 

silty  clay  to  clay 

7.10 

23,3 

5.0 

0.064 

i.B? 

0.0 

silty  clay  to  clay 

7.20 

23.6 

5.3 

O.iOS 

1.98 

0,0 

Silty  clay  to  clay 

7.30 

23.9 

5.5 

0.0S7 

1,77 

0.0 

silty  clay  to  clay 

7.40 

24,5 

5.6 

0.194 

3.36 

0.0 

clay 

7.50 

24.6 

£.6 

0.159 

2.3B 

0.0 

silty  clay  to  clay 

7.60 

24.9 

6.5 

0,121 

1.88 

0,0 

silty  clay  to  clay' 

1.70 

25.5 

8.2 

0.146 

1.77 

0.0 

silty  clay  to  clay 

7.80 

25.6 

9.9 

0.232 

2.54 

o.c 

silty  clay  to  clay 

7.90 

25.9 

8.7 

0.218 

2.24 

0.0 

clayey  silt  to  silty  clay 

8.00 

26.2 

9.8 

0.165 

1.68 

0.0 

clayey  silt  to  silty  clay 

e.io 

26.6 

10.6 

C.183 

1.88 

0.0 

clayey  silt  to  silty  clay 

8.20 

2-6.9 

■  ii.4 

0.253 

l.lL 

O.G 

ciai.^y  silt  to  silty  clay 

B.30 

27,2 

11.7 

0,412 

3.51 

0.0 

silty  clay  to  clay 

8,40 

27.6 

14.4 

0.674 

4.68 

0.0 

clay 

8.50 

27.9 

17.9 

1.001 

5.60 

0.0 

clay 

8.60 

28.2 

15.5 

1.123 

5.75 

G.O 

clay 

e.70 

26.5 

IB.B 

0.93B 

5.65 

0.0 

clay 

8.80 

28.9 

15.7 

0.902 

5.76 

0.0 

clay 

8.90 

29.2 

16.7 

0.711 

4.26 

0.0 

clay 

9.00 

29.5 

15.7 

0,721 

4.59 

0.0 

clay 

Soil  interpretotioB  reference  I  Robertson  %  Caipanelia^lSSS,  based  on  602  hasier  efficiency  and  .2  ■  slidins  data  average 
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SI® -91  ; 

F-i/BFC-i:C  M 

ICJ  : 

06-; 

2.6-y4  19:20  PAO 

DEPTH 

TIP 

fF’ICTiOH 

FP  RFTID 

INC 

INTERPRETED 

ffieters 

feet 

Qc  tsf 

Fs  tsf 

Fs/Gc  ; 

I  deg 

SOIL  TYPE 

9.10 

2S.S 

15. e 

0.521 

3. 3D 

0.0 

silty  clay  to  clay 

9.20 

30.2 

16.4 

0.546 

^  .33 

0.0 

silty  clay  to  clay 

9.30 

30.5 

16.1 

0.655 

3.55 

0.0 

silty  clay  to  clay 

9,40 

30.8 

16.0 

0.745 

4.65 

0.0 

clay 

9.50 

31.2 

19.0 

0.793 

4.19 

0.0 

clay 

S.fcO 

IS.B 

0.740 

3.76 

0.0 

silty  clay  to  clay 

9.70 

19.3 

0.752 

3.9'' 

0.0 

silty  clay  to  clay 

9. SO 

JjL.  m  ». 

15. S 

0.622 

0.0 

clayey  silt  to  silty  clay 

S.90 

32-1- 

1C  fj 

0.576 

0.0 

clayey  silt  to  silty  clay 

10.00 

fio  r 

15.6 

0.4S3 

"  ^  ; 

0.0 

clayey  silt  to  silty  clay 

10,10 

4 

•  1 

12.3 

0.405 

3.30 

0.0 

silty  clay  to  clay 

10.20 

il.O 

0.430 

.. .  r: 

0.0 

clay 

10.30 

33.8 

10.4 

0.417 

J.S3 

0.0 

clay 

10.40 

34.1 

9.9 

0.229 

'■ .  33 

0.0 

silty  clay  to  clay 

10.50 

54.4 

7.6 

r.  070 
U.Jfi 

.77 

0.0 

clay 

10.60 

34. B 

10.  c 

0.34S 

/2 

O.G 

clay 

10.70 

55.1 

10.3 

0.317 

■"i  Pi'J 

0.0 

silty  clay  to  day 

10.80 

35.4 

10.2 

0.331 

7.25 

O.G 

silty  clay  to  clay 

10,90 

55.6 

10.0 

0.235 

2.S4 

0.0 

silty  clay  to  clay 

11.00 

36.1 

9.2 

0.245 

2,65 

0.0 

silty  clay  to  day 

11.10 

36,4 

8.3 

0.218 

2.63 

0.0 

silty  clay  to  day 

11.20 

36,7 

e.s 

0.204 

2.28 

0.0 

silty  clay  to  clay 

11.30 

37.1 

11.4 

0.445 

3.8S 

0.0 

clay 

11.40 

37,4 

16.8 

1.209 

7.18 

0.0 

clay 

11.50 

37.7 

22.9 

0.573 

2.51 

0.0 

silty  clay  to  clay 

11.60 

36.1 

8.5 

0.247 

2.91 

0.0 

clayey  silt  to  silty  clay 

11.70 

58.4 

1B.3 

0.295 

1. 61 

0.0 

clayey  silt  to  silty  day 

li.eo 

36.7 

17. e 

0.354 

1.96 

0.0 

sandy  silt  to  clayey  silt 

11,90 

39.0 

26.2 

0.525 

2.00 

0.0 

clayey  silt  to  silty  clay 

12.00 

39.4 

S.5 

0.417 

4 .41 

0.0 

clayey  silt  to  silty  day 

12.10 

59.7 

35.3 

O.GIO 

1.69 

0.0 

clayey  silt  to  silty  day 

12,20 

40.0 

15.5 

0.882 

4.45 

0.0 

clayey  silt  to  silty  clay 

12.30 

40.4 

27.3 

0.560 

2.05 

0.0 

clayey  silt  to  silty  day 

12.40 

40.7 

14.5 

C.350  . 

■  2.41 

0.0 

clayey  silt  to  silty  day 

12.50 

41.0 

24.6 

0.614 

2.49 

0.0 

clayey  silt  to  silty  day 

12.60 

41.3 

42.3 

1.172 

2.77 

0.0 

7 

12.70 

41.7 

iU4.6 

7 

9 

0.0 

7 

Soil  interpretatioT^  reference:  Robenson  S  Ca»paneila-i983,  based  on  60t  hapier  efficiency  and  .2  r,  slidino  date  everege 


SCPT  P-2 


DEPTH  (feet) 


V  a  m  d 

e  hi  e  y  So 

i  1 

S  X  p  IL  . 

Operator 

:  S.VAN 

CPT  Date 

;  06-39-94  19: 4B 

Sounalng 

:  SND102  Pg  1  /  1 

Location 

:  P-2/BFC-KC  MO 

Client 

:  WES 

JoD  No . 

;  DACW39-94-M-5062 

CONE  PRESSURE 

SLEEVE  FRICTION 

FRICTION  RATIO 

INTERPRETED 

Qc  rron/ft‘2) 

Fs  (7on/ft*2) 

Fs/Q  IX) 

PROFILE 

Depth  Increment  :  .1  m  Max  Depth  :  37.73  ft 


SOUNDING  DATA  IN  FILE  SND102  06-29-94  19:48 
OPERATOR  :  S.OAH  LOCATION  :  P-2/BFC-KC  MO 

CLIENT  :  UES  JOB  No.  :  DACU39-94-M-5062 

Vandehey  Soil  Exploration 

40695  Nv  Facific  Ave.  Banks,  Oregon.  97106  (503)  5^24  3261 


DEPTH  DEPTH 

TIP 

FRICTION 

PfiTiO 

INC 

INTERPRETED 

feet 

Oc  tsT 

Tg  tf'! 

Te/Qc 

I  deg 

SOIL  TYPE 

OvSO  l.E 

22.S 

OJIS 

3.16 

0,1 

7 

O.Ev  2.0 

1C  7 

0  7?" 

3.91 

0.1 

silty  cley  to  clay 

OJO  2.5 

l4.H 

0.542 

3,67 

0.1 

silty  clay  to  clay 

O.cO  2.6 

11. T 

0.29t 

2.52 

G.l 

clayey  silt  to  silty  clay 

O.SO  3.0 

i?.t 

0 

2.25 

0,1 

clayey  silt  to  silty  clay 

I. GO  3.3 

24.6 

3.11 

0.1 

clayey  silt  to  silty  clay 

i.iO  3.S 

22.6 

0.70*1 

3. OS 

O.i 

clayey  silt  to  silty  clay 

1,20  3.5 

17.6 

0.589 

3.35 

0.1 

clayey  silt  to  silty  clay 

1,30  4,3 

25.5 

0.63? 

2.71 

0.1 

sandy  silt  to  clayey  silt 

1.40  4,6 

51.5 

0,320 

1,79 

0.1 

silty  sand  to  sandy  silt 

1,50  4.9 

SG.b 

G.574 

0.66 

0.1 

silty  sand  to  sandy  silt 

i.BO  5.2 

IS. 4 

0.321 

1.75 

0.1 

sandy  silt  to  clayey  silt 

i.?0  5.6 

12.1 

0.227 

1,87 

0.1 

clayey  silt  to  silty  clay 

1.80  5.9 

11.7 

0.295 

2.53 

0.1 

clayey  silt  to  silty  clay 

l.SO  6.2 

13.2 

0.35S 

2,71 

0.1 

clayey  silt  to  silty  clay 

2.00  6.6 

13.7 

0.403 

2.94 

0.1 

silty  clay  to  clay 

2.10  6.S 

12.8 

0.419 

3.27 

o.i 

silty  clay  to  clay 

2.20  7.2 

14.2 

0.450 

3.17 

0.1 

silty  clay  to  clay 

2.30  7.5 

14.6 

0.469 

3.21 

0.1 

silty  clay  to  clay 

2.40  7.3 

13.2 

0.395 

3.02 

0.1 

silty  clay  to  clay 

2,50  8.2 

13.2 

0.5S2 

2.96 

C.l 

silty  clay  to  clay 

2.50  8.5 

11.5 

0.371 

3.23 

0.1 

silty  clay  to  clay 

2.70  e.s 

IG.g 

0.2G3 

2.61 

0.1 

silty  clay  to  clay 

2.80  9,2 

9.3 

0.340 

3.42 

o.i 

silty  clay  to  clay 

2. SO  9.5 

10.6 

0.336 

3.18 

0.1 

silty  clay  to  clay 

3.00  9.e 

9.8 

0.274 

2.79 

0.1 

silty  clay  to  clay 

3.10  10.2 

10.2 

0.t256 

2.52 

o.i 

silty  clay  to  clay 

3.20  1G.5 

8.6 

0.213 

2.43 

o.i 

silty  clay  to  clay 

3.30  10. e 

7.6 

0.166 

2.47 

0.1 

silty  clay  to  clay 

3.40  iL2 

B.6 

0.0S5 

1.2S 

0.1 

silty  clay  to  clay 

3.50  11,5 

6.6 

0.100 

1.51 

o.i 

sensitive  fine  grained 

3.60  11.8 

5.7 

0.06? 

1.18 

o.i 

sensitive  fine  grained 

3.70  12.1 

6.1 

0.072 

1.19 

c.l 

sensitive  fine  grained 

5.80  12.5 

B.2 

0.i2t 

2.02 

0.2 

silty  clay  to  clay 

3.90  12.6 

6.3 

0.062 

1.30 

0.1 

sensitive  fine  grained 

4.00  13.1 

6.3 

0.03& 

1.36 

o.i 

sensitive  fine  grained 

4.10  13.5 

7.4 

0.0S2 

1.24 

0.1 

clayey  silt  to  silty  clay 

4.20  13.8 

T.i 

0.125 

1.76 

O.I 

silty  clay  to  clay 

4.30  14,1 

5.7 

C.0S5 

i.E5 

0.1 

silty  cloy  to  clay 

4.40  14.4 

£.0 

0.131 

2.19 

0.1 

silty  clay  to  clay 

Soil  interpretation  reference!  Robertson  Caipanella-lSSS,  based  on  SOt  hainer  efficierrf;y  and  .2  t  sliding  data  average 


INTERPRETED 
SOIL  TYPE 


DEPTH 

DEPTH 

TIP 

FRICTIjH 

FR  RATIO 

INC 

INTERPRETED 

Esters 

feet 

Qc  tsf 

rs  tsf 

Fs/qc  i 

I  de.g 

SOIL  TYPE 

4.50 

14. B 

6.0 

0.150 

2.51 

0.1 

silty  cley  to  clay 

4.60 

15.1 

6.0 

0.134 

2.23 

O.I 

silty  clay  to  clay 

4.70 

15.4 

6.5 

0.115 

1.79 

0.1 

silty  cley  to  clay 

4.60 

15.7 

6.5 

0.140 

2.16 

0.1 

silty  clay  to  clay 

4.50 

16. i 

I .  f 

C.16S 

2.18 

0.1 

silty  cisy  tc  clay 

5.00 

16.4 

S.4 

0,264 

2.S2 

0.1 

silty  cley  to  clay 

S.iO 

15. 7 

6.5 

O.IBS 

2.59 

O.i 

silty  clay  to  clay 

5.20 

!  7  ! 

5,8 

O.llS 

2.04 

0.1 

silty  clay  to  clay 

5.30 

17,^ 

6.5 

0.074 

i.K 

O.i 

sensitive  fine  grained 

5.40 

IT.T 

£.2 

O.llB 

!  .8^ 

o.i 

silty  clay  to  clay 

5.50 

18.0 

e.3 

0.193 

:! .  j2 

o.i 

silty  clay  to  clay 

5.50 

16.4 

7 ,7 

0.138 

1.74 

o.i 

cieyey  silt  to  silty  clay 

5 , 70 

18.7 

7.0 

(1 , 060 

I.H 

0.1 

sericitlve  tine  grained 

S.BO 

19.0 

£.6 

0.079 

1.15 

0.1 

sensitive  fine  grained 

5.30 

1S.4 

1.3 

0.113 

I.5£ 

0.1 

clayey  silt  to  silty  ciay 

G.OC 

19.7 

7.4 

O.ICB 

1.44 

o.i 

clayey  silt  to  silty  clay 

£.10 

20.0 

7.6 

0.03B 

1.26 

o.i 

clayey  slit  to  silty  clay 

B.2(i 

20. 0 

7.3 

0.032 

1.16 

o.i 

clayey  silt  to  silty  clay 

E.30 

20.7 

7.y 

0.070 

0.89 

G.i 

clayey  silt  to  silty  cisy 

6.40 

21.0 

e.2 

0.167 

2.05 

O.i 

clayey  silt  to  silty  clay 

G.50 

21.3 

9.2 

0,130 

1.42 

O.i 

clayey  silt  to  silty  clay 

6.60 

21.7 

9.2 

0.101 

1.10 

0.1 

clayey  silt  to  silty  clay 

6.70 

22.0 

10.0 

0.105 

1.05 

0.1 

clayey  silt  to  silty  clay 

6.60 

22.3 

10.5 

0.140 

1.54 

0.1 

clayey  silt  to  silty  clay 

£.30 

22.6 

3.7 

0.164 

1.69 

o.i 

clayey  silt  to  silty  clay 

7.00 

23.0 

10.0 

0.154 

1.55 

o.i 

clayey  silt  to  silty  clay 

7.10 

23.3 

9.4 

0.129 

1.3? 

0.1 

clayey  silt  to  silty  clay 

7.20 

23.6 

9.6 

0.155 

1.61 

0,1 

clayey  silt  to  silty  clay 

1.30 

23.9 

8.0 

0.170 

2.12 

0.1 

silty  clay  to  clay 

T  .40 

24.3 

7.1 

0,200 

2.82 

0.1 

cisy 

7.50 

24. G 

6.2 

0.361 

5.82 

0.1 

clay 

7.60 

24. S 

4.5 

0.074 

1.64 

o.i 

clay 

7.70 

25.3 

4.3 

0.145 

2.35 

0.1 

clay 

7.80 

25.6 

4.5 

0.134 

3.11 

0,1 

clay 

7.30 

25.9 

4,6 

0.0B9 

J.S4 

o.i 

clay 

e.oo 

26.2 

7.1 

0.17S 

2.51 

0.1 

silty  clay  to  clay 

8.10 

26.6 

9.6 

0.328 

5.43 

0.1 

clay 

6,20 

26.9 

13.0 

0.579 

4.44 

0.1 

cley 

6.30 

27.2 

14.5 

0.729 

5.02 

o.i 

clay 

8.40 

27.6 

13.6 

0.593 

4.36 

0.1 

clay 

e.5o 

27.9 

14.2 

0.68? 

4.64 

0.1 

clay 

8.60 

28.2 

13.8 

0,517 

4.48 

0.1 

clay 

8.70 

2B.5 

14.2 

G.5S? 

4.21 

0.1 

silty  clay  to  clay 

BM 

28.9 

17.6 

0.523 

2.S7 

o.i 

silty  clay  to  clay 

8.90 

29.2 

16.7 

0.622 

3.73 

o.i 

silty  clay  to  clay 

S.OC 

29.5 

14.3 

0.505 

3.53 

o.i 

silty  clay  to  clay 

S.iO 

23.9 

12.1 

0.252 

2.CS 

0.2 

clayey  silt  to  silty  day 

CD 

•c:* 

3G.2 

14.6 

0.406 

2.74 

0.2 

clayey  silt  to  silty  cley 

S.30 

30.5 

16.1 

0.462 

2.88 

0.2 

clayey  silt  to  silty  clay 

9.40 

30.8 

17.1 

0,416 

2.43 

0.2 

clayey  silt  tc  silty  clay 

Soil  interpretation  referencet  Robertson  i  Caapanelia-1983,  based  on  SOJ  hanser  efficiency  and  .2  e  sliding  data  average 


SHDIO: 

P-2/EF 

06-2 

.^1— 94  PAGE 

DEPTH 

DEPTH 

TIP 

FRiCIIGN 

FR  FhTIG 

IHC 

INTERPRETED 

seters 

feet 

tjc  tsf 

Fs  tsf 

Fs/Qc  1 

I  deg 

SOIL  TYPE 

9,50 

31.2 

ie.2 

0.560 

3. OB 

0.2 

clayey  silt  to  silty  clay 

S.BO 

31.5 

14.1 

0.571 

4.05 

0.2 

silty  clay  to  clay 

9.70 

3i.e 

8.6 

0.332 

5.87 

C.2 

clay 

9.80 

32.2 

6'. 5 

0.205 

2.41 

0.2 

silty  clay  te  clay 

9.90 

32.5 

6.5 

0.169 

2.45 

0.2 

silty  clay  to.  cisy 

iO.OO 

22.8 

6.7 

0.210 

3.1^. 

0.2 

clay 

10.10 

35.1 

5.6 

0.153 

3.32 

0.2 

clay 

10.20 

33.5 

6.4 

u,l?T 

2.75 

0.2 

clay 

10.30 

^  v; 

7.0 

0.241 

3.4<' 

0.2 

clay 

10.40 

. 

8.2 

0.295 

5.59 

0.2 

clay 

10.50 

8.B 

0.270 

3.14 

0.2 

clay 

10. BO 

54.9 

7.6 

0.222 

5.93 

0,5 

silty  clay  to  clay 

iO.YO 

35.] 

1 .2 

0.121 

2 . 5v 

0.5 

siity  clay  to  clay 

lo.eo 

35.4 

6.5 

0.155 

2.5^ 

0.2 

silty  clay  to  clay 

10.30 

55.8 

7.4 

0.2'''B 

2.62 

0.2 

siity  clay  to  clay 

11.00 

36.1 

7  2 

0.144 

2.00 

0.2 

silty  clay  to  clay 

ii.Ki 

3b. ^ 

6.1 

0.243 

2.66 

0.2 

silty  clay  to  clay 

11 .20 

3b. 7 

S.5 

0.503 

3.55 

0.2 

clay 

ii.50 

37.1 

10.4 

0.541 

3.26 

0.2 

clayey  silt  to  silty  clay 

11.40 

37.4 

26.7 

0.601 

2.25 

0.2 

7 

11.50 

37.7 

109.9 

o 

9 

0.2 

9 

Soil  interpretation  reference:  Robertson  I  Cawpanel la-1983,  based  on  fiOi  haoaer  efficiency  and  ,2  n  sliding  data  average 
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SOUNDING  DATA  IN  FILE  SND106 
OPERATOR  :  S.UAH 
CLIENT  :  WES 


06-30-94  16; 16 
LOCATION  :  P-3/BFC--KC 
JOB  No.  :  DACW39-94-1 


Vandehey 

Soi  1  E: 

Ap  I  oj'a 

1. 1  on 

40695 

'  Nv 

Pac i f i - 

c  Ave . 

Banks , 

,  Oregon ,  97106  <503) 

DEPTH 

depth 

rnT.-.-TTf;, 

Pp  RATin 

JHC 

INTERPRETED 

fiietere 

feet 

Gc  tsf 

Fs  t- 

Fs/Or  i 

i  deg 

SOIL  TYPE 

0.50 

15.3 

0.3:“ 

2.46 

0.3 

O.BO 

2.0 

3.3 

0,-1" 

4 ,20 

0.3 

silty  clay  tn  clay 

0.70 

2.3 

7  7 

0,:-^ 

1.67 

0.1 

clayey  silt  tc  silty  clay 

0.80 

1  .b 

17.7 

y .  /.  :-9 

1 .89 

0.1 

clayey  silt  to  silty  clay 

0.50 

3.0 

20.6 

O.E30 

3  ^  0? 

o.i 

clayey  silt  to  silty  clay 

1.00 

3,3 

17.2 

2.93 

0.1 

clayey  silt  to  silty  clay 

i.io 

3.5 

12.4 

0.552 

3.09 

0.1 

silty  clay  to  clay 

1.20 

3.3 

H.9 

0.435 

*1  65 

0.1 

clay 

1.50 

4.3 

12.6 

0,573 

4.54 

0.1 

clay 

1.40 

4.6 

8.9 

0,447 

5.01 

0.1 

clay 

1.50 

4.S 

10.7 

0.444 

4.14 

0.1 

clay 

1.60 

5.2 

13.8 

0.524 

3,80 

0.1 

clay 

1.70 

5.6 

15.0 

0.560 

3.74 

0.1 

silty  clay  to  clay 

1.80 

5.9 

16.0 

0.654 

4.06 

0.1 

silty  clay  to  clay 

1.90 

E.2 

16.0 

0.593 

3.72 

0.1 

silty  clay  to  day 

2.00 

6.S 

12.6 

0,517 

4.10 

0.1 

clay 

2.10 

6.9 

11,5 

0,501 

4.34 

0.1 

clay 

2.20 

7.2 

10.2 

0,475 

4.65 

o.i 

clay 

2 . 30 

7.5 

6.7 

0.3^8 

5.20 

0.1 

clay 

2.40 

7.9 

4.1 

0.15B 

4.11 

O.I 

clay 

2.50 

8,2 

3.7 

0.125 

3.42 

0,1 

day 

O 

Z.cU 

e.E 

5.7 

0.253 

4.4E 

0.1 

day 

2.70 

8.3 

6.8 

0.245 

J  •  b  J 

0.1 

clay 

2.80 

S  7 

6.2 

O.ISS 

3.20 

o.i 

day 

2.50 

9.5 

5.8 

ft  *7? 

3.0? 

0.1 

day 

5.00 

9.8 

6.2 

0,205  ' 

3.24 

0,1 

day 

3.10 

iO.2 

£.2 

0.1&4 

2.97 

0.1 

day 

5.20 

10.5 

5.1 

0.157 

5.07 

C.l 

clay 

3.30 

10.8 

4.5 

O.H- 

3.16 

0.1 

day 

3.40 

11.2 

4.4 

o.isi 

4.14 

0.1 

clay 

3.50 

11.5 

5.2 

0.198 

5.79 

0.1 

day 

3.60 

11.8 

5.S 

G,185 

2.63 

0,1 

day 

3.70 

12.1 

5.8 

V.  I  .it' 

2.18 

0.1 

silty  clay  to  clay 

3.60 

12.5 

4.6 

0,119 

2.4B 

0,1 

silty  clay  to  clay 

3.9^3 

12.8 

5.3 

O.lOP 

2.06 

0.1 

day 

4.00 

15.1 

4.2 

0.102 

2.44 

0,1 

clay 

4.10 

13.5 

4.4 

u.osi 

2. 06 

0.1 

silty  clay  to  day 

4.20 

13.8 

5.1 

0.094 

1.33 

o.i 

silty  clay  to  day 

4.30 

14.1 

4.5 

0,0?] 

1.50 

0.1 

sensitive  fine  grained 

4.40 

14.4 

4.5 

0.067 

1.50 

0.1 

sensitive  fine  grained 

HO 

-6062 


Soil  interpretatioT)  reference!  Robertson  I  Ca*panella-i983,  based  on  60t  haiier  efficiency  and  .2  b  sliding  data  average 


SND10&  :  f 

DEPTfl  DEPTH 
iBeters  feet 

4.50  14.8 

4.60  15.1 

4.70  15.4 

4.80  15.7 
4.9G  16.1 
5.00  16,4 

5.10  16.? 

5.20  17.1 

5.50  17.4 

5.40  1?.? 

5.50  IB.O 

5.60  18.4 

5.70  IB. 7 

5.80  19.0 

5.90  19.4 
6.00  19.7 
6.J0  20.0 

6.20  20.3 

6.30  20.7 

6.40  21.0 

6.50  21.3 

6.60  21.7 

6.70  22.0 

6.80  22.3 

6.90  22.6 
7.00  23.0 

7.10  23.3 

7.20  23.6 

7.30  23.9 

7.40  24.3 

7.50  24.6 

7.60  24,9 

7.70  25.3 

7.80  25. G 

7.90  25.9 
8.00  26.2 

8.10  26.6 

8.20  26.5 

8.30  27.2 

8.40  27.6 

8.50  27.9 

8.60  28.2 

8.70  28.5 

8.80  28.9 

8.90  29.2 
9.00  29.5 

9.10  29.9 

9.20  30.2 

9.30  30.5 

9.40  30.8 


'-3/EFC:-KC  M 

fi  ; 

0  6-2 

:;0-9i  16:16  PAGE 

TIP 

FPICTIO?^ 

FR  R^TIO 

INC 

INTERPRETED 

qc  tsf 

Fs  tsf 

Fs/qc  X 

I  deg 

SOIL  TYPE 

5.4 

o.oe? 

1.53 

0.1 

sensitive  fine  grained 

5.3 

0.067 

1.27 

0.1 

sensitive  fine  grained 

5.1 

0.0?i 

i.33 

0.1 

sensitive  firfe  grained 

6.1 

0.102 

1.68 

0.1 

sensitive  fine  grained 

4.B 

o.osi 

1.71 

0.1 

sensitive  fine  grained 

4,3 

0.067 

1.45 

0.1 

sensitive  fine  grairted 

4.2 

0-055 

1  '■‘Q 

.0.1 

sensitive  fine  graines 

4.6 

0.060 

1.30 

O.i 

sensitive  fine  grained 

5.5 

O'.  075 

i-42 

O.J 

silty  day  to  day 

7.4 

0,197 

2.66 

0.1 

silty  day  to  dev 

7.9 

0.165 

2 , 56 

O.J 

silty  day  to  day 

5.5 

0,061 

1.49 

O.J 

silty  day  to  day 

5.0 

O.OSi 

i.Ol 

0.1 

sensitive  fine  grained 

4.7 

0.06: 

1.36 

0.1 

sensitive  fine  grained 

5.1 

0.056 

l.OS 

0.1 

sensitive  fine  grained 

5.4 

0.055 

1.02 

0.1 

sensitive  fine  grained 

5.7 

0.062 

l.OS 

o.i 

sensitive,  fine  grained 

5,2 

0.05S 

1,13 

0.1 

sensitive  fine  grained 

4.9 

0.064 

1.29 

0.1 

sensitive  fine  grained 

5.1 

0.118 

2.30 

O.J 

silty  clay  to  clay 

6.0 

0.082 

1.36 

0.2 

sensitive  fine  grained 

B.6 

0,076 

1.16 

0.2 

sensitive  fine  grained 

8.2 

0.092 

1.13 

0.2 

clayey  silt  to  silty  day 

9.0 

0.167 

1.85 

0,2 

clayey  silt  to  silty  day 

10.1 

0.195 

1.96 

0.2 

clayey  silt  to  silty  clay 

10.0 

0.182 

1.81 

0.2 

clayey  silt  to  silty  clay 

6.5 

0.J72 

2.02 

0.2 

clayey  silt  to  silty  day 

8,3 

C.144 

1 .73 

0.2 

clayey  silt  to  silty  day 

8.7 

0.153 

1.76 

0.2 

silty  day  to  day 

8.8 

G.253 

2.87 

0,2 

silty  clay  to  clay 

B.8 

0.203 

2.30 

0.2 

silty  clay  to  day 

8.1 

0.1-9 

1.84 

0.2 

silty  day  to  day 

7.7 

0.1^3 

1.85 

0.2 

dayey  silt  to  silty  day 

7.7 

.0  <  •  ; 

Vf  .  A  4  X 

1.45 

0.2 

clayey  silt  to  silty  clay 

7.1 

0-072 

1.02 

e.2 

sensitive  fine  grained 

7.1 

0,108 

1.52 

0.2 

clayey  silt  to  silty  clay 

7.3 

0.124 

1.71 

0-2 

silty  day  to  clay 

7.5 

0.IS7 

2,08 

0.2 

silty  day  to  day 

8.3 

o.iee 

2.26 

0.2 

silty  day  to  clay 

8.9 

0,22- 

2.56 

0.2 

silty  day  to  day 

9.6 

0,250 

2-61 

0.3 

silty  day  to  day 

9.2 

0.155 

2.12 

0.3 

silty  day  to  clay 

8.8 

0.169 

1.91 

0.3 

silty  clay  to  clay 

8.9 

0,215 

2.41 

0.3 

silty  clay  to  day 

8,9 

0.202 

2.26 

0.2 

silty  day  to  clay 

9.5 

(i.20S 

2.20 

0.2 

clayey  silt  to  silty  day 

11.6 

0.286 

2-26 

0.2 

clayey  silt  to  silty  day 

15.6 

0.405 

2.58 

0,2 

clayey  silt  to  silty  clay 

19.6 

0.788 

4.02 

0.2 

silty  clay  to  clay 

20.7 

0.886 

4.28 

0.2 

silty  clay  to  clay 

Soil  interpretation  reference!  Robertson  %  Cai!panelid-1983<  based  on  601  haiwr  efficiency  and  .2  •  sliding  data  average 


SND106  :  P-S/BFC-i'i:  1*10 


:  06-30-94  16:16 


PAGE 


DEPTH 

DEPTH 

TIP 

FRICTION 

FR  RATIO 

weters 

feet 

qc  tsf 

Fs  tsf 

Fs/Qc  X 

9.50 

31.2 

20.6 

0.810 

3.95 

S.BO 

31.5 

20,4 

0.732 

3.59 

8.70 

31.8 

21.2 

0.634 

2.99 

s.eo 

32.2 

IS.S 

0 .556 

2.99 

q 

32.5 

20.3 

0.7-5 

3.BB 

IG.OO 

32.8 

2G.3 

V/ .  f  ** 

q  pc 

J  .iju 

10.10 

33.1 

le.o 

0.522 

2.90 

10.20 

53.5 

16.3 

G.45- 

2.97 

10.30 

35. P 

16.] 

0.-3: 

2.69 

10. 4(: 

3^,1 

15.9 

0.466 

2.34 

10.50 

3^/ 

15.9 

0.3-: 

2.45 

iO.EO 

3<t.B 

10.7 

0.56': 

2.44 

iO.TO 

35.1 

11.5 

0.2:3 

1. 91 

10.80 

35.4 

1G.2 

G.2i2 

2.03 

10.50 

35.8 

G.3 

0,]?: 

2. 06 

II. on 

36.1 

8.6 

G.221 

2.56 

11.10 

36.4 

10.5 

0.215 

2.02 

11.20 

56. 7 

11.3 

0.196 

1.75 

JJ.50 

37.1 

11.8 

0.1B5 

1.40 

11 .40 

37,4 

15.1 

0.501 

3.32 

11.50 

37.7 

27.0 

0.236 

0.87 

11. GO 

38.1 

10,8 

0.3ib 

2.92 

11.70 

38.4 

13.3 

0.13S 

1.04 

11.80 

38.7 

11.6 

0.155 

1.34 

11.90 

39.0 

7.4 

0.067 

0.91 

I2.G0 

3S.4 

6.5 

0,086 

0.77 

12.10 

3S.7 

60.4 

0.05; 

0.09 

12.20 

40.0 

123.9 

7 

INC  INTERPRETED 

I  deg  SOIL  TYPE 

O/i  silty  clay  to  clay 

0.3  silty  clay  to  clay 

0.3  clayey  silt  to  silty  clay 
0.3  clayey  silt  to  silty  clay 
0.3  silty  day  to  clay 

0.3  silty  clay  to  day 

0.3  clayey  silt  to  silty  day 
0.3  clayey  silt  to  silty  day 
0.3  clayey  silt  to  silty  clay 
0,3  clayey  silt  to  silty  day 
0.3  clayey  silt  to  silty  day 
0,3  clayey  silt  to  silty  day 
0.3  clayey  silt  to  silty  day 
0.5  clayey  silt  to  silty  day 
C.5  silty  day  to  day 

G.5  silty  day  to  clay 

0.3  clayey  silt  to  silty  day 
0.3  clayey  silt  to  silty  day 
0.3  clayey  silt  to  silty  clay 
0.3  clayey  silt  to  silty  clay 
0.5  sandy  silt  to  clayey  silt 
C.5  clayey  silt  to  silty  clay 
0.5  clayey  silt  to  silty  day 
0.5  clayey  silt  to  silty  clay 
0.5  clayey  silt  to  silty  clay 
0.5  silty  sand  to  sandy  silt 
0.5  *  ? 

0.5  ? 


Soil  interpretation  reference!  Robertsori  &  CaRpaneiia-lSSS,  based  on  b05f  baiBBser  effider»cy  and  .2  e  sliding  data  average 
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DEPTH  (feet) 


SOUNDING  DATA  IN  FILE  SND107 
OPERATOR  :  S.UAN 
CLIENT  :  UES 


OG-30-94  17:42 

LOCATION  :  P-4/BFC-KC  MO 

JOB  No.  :  DACU39-94-M-S062 


Vanc3ehey 

Soil 

Exp i ora 

1 1  on 

40695 

i  Nw 

Pacific  Ave. 

Banks , 

,  Oregon ,  97106  (  50 3 

DEPTH 

DEPTH 

TIP 

FRICTIO*^ 

FP  ROTIO 

INC 

INTERPRETED 

peters 

feet 

O'-  t5f 

pc,  fcr 

Fs/Qc 

I  deg 

SOIL  TYPE 

0.10 

0.5 

2.9 

-o.oos 

*"0.30 

0.0 

0.20 

0,7 

5.0 

-O.OlO 

-0.33 

0.0 

0.3(i 

1.0 

3.0 

-o.m 

-0.33. 

O.G 

0.4G 

1.5 

2.8 

-0.002 

-0.0? 

0.1 

sensitive  fine  grained 

0.50 

1.6 

10.0 

0 , 397 

2.2C 

O.J 

silty  clay  to  clay 

0.60 

2.0 

14.5 

0.775 

5.32 

0.0 

silty  clay  to  clay 

0.70 

2.5 

26.0 

0.5B4 

2.17 

0.0 

clayey  silt  to  silty  clay 

o.eo 

2.6 

6.6 

0.26? 

4.25 

0.0 

silty  clay  to  clay 

0.90 

3.0 

8.1 

0.216 

2.67 

0,0 

clay 

1.00 

3.3 

S.7 

0.102 

1.79 

0.0 

silty  clay  to  clay 

1.10 

5.6 

13.6 

0.288 

2.09 

0.0 

clayey  silt  to  silty  clay 

1.20 

3.9 

15.3 

0.473 

3.09 

0.0 

clayey  silt  to  silty  clay 

J.30 

4.3 

14.9 

0.462 

3.24 

0.0 

silty  clay  to  clay 

1.40 

4.6 

15.7 

0.569 

3.62 

0.0 

silty  clay  to  clay 

i.SO 

4.9 

13.6 

0.490 

3.54 

0.0 

silty  clay  to  clay 

1.60 

5.2 

12.9 

0.436 

3,38 

0.0 

silty  clay  to  clay 

l.?0 

5.6 

12.5 

0,358 

2.BB 

0.0 

silty  clay  to  clay 

1.60 

5.9 

11. 1 

0.386 

3.47 

0,0 

silty  clay  to  clay 

1.90 

6.2 

11.5 

0.572 

3.25 

0.0 

silty  clay  to  clay 

2.C0 

6,6 

11.0 

0.285 

2.59 

0.0 

silty  clay  to  clay 

2.10 

6.S 

S.3 

0.26? 

2.97 

0.0 

silty  clay  to  day 

2,20 

f  .2 

10,1 

0.305 

3.06 

0.1 

silty  clay  to  clay 

2.:c‘ 

7.5 

S.5 

0.261 

2.81 

0.0 

silty  clay  to  clay 

2.40 

7.S 

8.1 

0.257 

3.17 

0.0 

silty  clay  to  clay 

2.50 

6.2 

7.6 

0.236 

3.03 

0.0 

clay 

2.60 

8.5 

7,4 

0.2il 

2.84 

0.0 

silty  clay  to  clay 

2.70 

6.S 

6.9 

0.162 

2.63 

0.0 

silty  clay  to  day 

2.60 

9.2 

6.4 

o.iet 

2  ^2 

0.0 

day 

2.90 

9.5 

6.5 

0.1  Sb 

2.86 

0.0 

day 

3.00 

9.6 

6.6 

0.1B4 

2.76 

0.0 

clay 

3.10 

J0.2 

5.7 

0.128 

2.27 

0.0 

silty  day  to  clay 

3.20 

10.5 

5.3 

0.112 

2.12 

0.0 

silty  day  to  day 

3.30 

10.6 

5.5 

0.106 

1.93 

0.0 

silty  day  to  clay 

3.40 

11.2 

5.3 

0.07S 

1.48 

0.0 

sensitive  fine  grained 

3.50 

11.5 

G.O 

0.099 

1.65 

0.0 

sensitive  fine  grained 

3.60 

11.6 

5.7 

0.077 

1.34 

0.0 

sensitive  fine  grained 

5.70 

12.1 

5.5 

0.07? 

1.40 

Q.O 

sensitive  fine  grained 

3.60 

12.5 

5.5 

0.082 

1.51 

0.0 

sensitive  fine  grained 

3.90 

12.6 

5.7 

0.09B 

1.72 

0.0 

sensitive  fine  grained 

4.00 

13.1 

5.6 

0.094 

1.67 

0.0 

sensitive  fine  grained 

Soil  interpretation  reference:  Robertson  R  Caipanelia-1983,  based  on  60t  hasten  efficiency  and  .2  ■  sliding  data  average 


PAGE 


Sj^DIO?  :  P-4/BrC-KC  HO 


:  06-30-94  17:42 


DEPTH  DEPTH  TIP  fPiCTIDti  ERRATIC  INC  INTERPRETED 

meters  feet  Qc  tsf  Fs  tsf  Fe/Qc  X  I  deg  SOIL  TYPE 


4J0 

13.5 

5.S 

0.084 

1.43 

0.0 

sensitive  fine  grained 

4.20 

13.8 

5.0 

0.050 

0.9S 

0.0 

sensitive  fine  grained 

4.30 

14.1 

4.6 

0.045 

0.9B 

0.0 

sensitive  fine  grained 

4.40 

14.4 

0.032 

0.70 

0.0 

sensitive  fine  grained 

4.50 

14.9 

5.7 

0.05S 

1.02 

0.0 

sensitive  fine  grained 

4.50 

15.1 

5.t 

0.04"; 

0.75 

0,0 

sensitive  fine  grained 

4.70 

15.4 

U.5h2 

0.8u 

(i.O 

sensitive  fine  grained 

4.80 

15-7 

5.5 

0,O':4 

0,75 

0.0 

sensitive  fine  grained 

4. SO 

16.1 

5.0 

0.89 

0.0 

sensitive  fine  grained 

5-00 

16.4 

5,0 

0.95 

0.0 

sensitive  fine  grained 

5.10 

IB. 7 

5,7 

0.79 

0.0 

sensitive  fine  grained 

5.20 

17.1 

5.i 

(!,04] 

u.6i 

0.0 

sensiti‘>e  fine  grained 

5.30 

17.4 

4-8 

0.034 

0.71 

0.0 

sensitive  fine  grained 

5.40 

17.7 

6.1 

0.097 

1.5S 

0.0 

sensitive  fine  grained 

5.50 

18.0 

iC.? 

C.ii5 

1.07 

0.0 

clayey  silt  to  silty  clay 

5. SO 

18.4 

1G.7 

O.iB- 

1.72 

0.0 

clayey  silt  to  silty  clay 

5.70 

18.7 

12.1 

0.292 

2.42 

0.0 

clayey  silt  to  silty  clay 

5.60 

19.0 

9.4 

0.105 

1.12 

0.1 

clayey  silt  to  silty  clay 

5.90 

19.4 

6.6 

0.072 

1.09 

0.0 

sensitive  fine  grained 

6.00 

19.7 

6.0 

0.058 

0.96 

0.0 

sensitive  fine  grained 

6.10 

20.0 

5.7 

0.055 

0.97 

0.0 

sensitive  fine  grained 

6,20 

20.3 

6,0 

0.GG6 

1.13 

0.0 

sensitive  fine  grained 

6.30 

20.7 

5.7 

0.051 

0.90 

0.0 

sensitive  fine  grained 

6.40 

21.0 

5.6 

0.05? 

l.OZ 

0.0 

sensitive  fine  grained 

6.50 

21.3 

6.1 

0.044 

0,73 

0.0 

sensitive  fine  grained 

6. 60 

21.7 

5.6 

0.045 

0.80 

0,0 

sensitive  fine  grained 

6.70 

22. C 

5.8 

0.046 

O.BO 

0.0 

sensitive  fine  grained 

6.80 

22.3 

6.1 

0.059 

0.97 

0.0 

sensitive  fine  grained 

B.SO 

22.6 

^  r. 

0.043 

0.B9 

0.0 

sensitive  fine  grained 

7.00 

23.0 

8.5 

0.037 

0.56 

0.0 

sensitive  fine  grained 

7.1G 

23.3 

6.4 

0.05b 

0.56 

0.0 

sensitive  fine  grained 

7.20 

23 .6 

6.2 

0.039 

0.62 

0.0 

sensitive  fine  grained 

7.30 

23,e 

B.l 

0.040 

0.66 

0.0 

sensitive  fine  grained 

7.40 

24.3 

6.2 

G.G46 

0.78 

0.0 

sensitive  fine  grained 

7.50 

24.6 

6.8 

0.042 

0.61 

0.0 

sensitive  fine  grained 

7,60 

24.9 

6.7 

0 .039 

0.58 

0.0 

sensitive  fine  grained 

7.70 

25.3 

B-4 

0.037 

0.5? 

0.0 

sensitive  fine  grained 

7,80 

25.6 

6.6 

0.059 

0.86 

0.0 

sensitive  fine  grained 

7.90 

25.9 

7.6 

0.065 

0.80 

0.0 

sensitive  fine  grained 

S.OO 

2B.2 

u 

0.05” 

0.67 

0.0 

sensitive  fine  grained 

B.IO 

26.6 

8.8 

G.053 

0.60 

0.0 

sensitive  fine  grained 

8.20 

26.9 

8.5 

0.05S 

0.69 

0.0 

sensitive  fine  grained 

8.30 

27.2 

8.4 

0.052 

0.74 

0.0 

clayey  silt  to  silty  clay 

6.40 

27. G 

8.4 

0.113 

1.35 

0.0 

clayey  silt  to  silty  clay 

8.50 

27. S 

9.1 

0.JS2 

1-45 

0.0 

clayey  silt  to  silty  clay 

8.60 

28.2 

S.6 

0.139 

1.44 

0.0 

clayey  silt  to  silty  clay 

8.70 

28.5 

1C. 5 

0.17S 

1.68 

0.0 

cieyey  silt  to  silty  clay 

8.80 

28,9 

11.3 

0,239 

2.12 

O.-O' 

clayey  silt  to  silty  clay 

6.90 

i  29.2 

13.5 

0.310 

2.30 

0.0 

clayey  silt  to  silty  clay 

9.00 

■  29.5 

16.0 

0.410 

2.55 

0.0 

clayey  silt  to  silty  clay 

Soil  interpretation  reference:  Robertson  S  Caipanella-ISBD,  based  on  SOt  haaier  efficiency  and  .1 


■  sliding  data  average 


:  06-30-94  1.7:42 


SND107  :  F-4/BFC:-KC:  KO 


FAGS 


DEPTH  DEPTH  TIP  FRICTIOH  FR  RATIO  INC 
Fs  tst  Fs/Qc  4  I  deg 


Refers 

feet 

Qc  tsf 

9.10 

29.9 

19.5 

9.20 

30.2 

U.L 

9.30 

30.5 

21.3 

S.40 

30,6 

23.1 

9.50 

Q1  9 

24.5 

5,60 

33.5 

9.70 

51.9 

23.0 

9.eo 

32,2 

25.7 

9.90 

32.5 

22,4 

io.fio 

32. b 

20.5 

10.10 

33.1 

ie.5 

10,20 

33.5 

1S.4 

10.30 

33.9 

15.1 

10.40 

34.1 

14.9 

10.50 

34.*? 

15.4 

jO.60 

34, e 

10.0 

10.70 

35,  i 

iO.7 

10.80 

35.4 

20.2 

10.90 

35.8 

64. 8 

11.00 

36.1 

116.2 

11.10 

36.4 

96.8 

0.543 

2.78 

0.0 

C.6H 

2.77 

(i.O 

0.531 

2.50 

0.0 

0,645 

2.78 

0.0 

0.735 

2.99 

0.0 

2. 65 

0.0 

O.OOi 

2. 76 

0.0 

O.CiB 

2.64 

0.0 

C.5B2 

2.60 

0.0 

0.56!'’ 

5,7B 

0.0 

0.h]7 

2.26 

0,0 

0.390 

2.57 

0,0 

0.300 

i.SB 

0.0 

0,293 

i.se 

0.0 

0.350 

2.28 

0.0 

0.I5S 

i.57 

0.0 

0.276 

2.50 

0.0 

0.5SS 

2.95 

0.0 

0.5B5 

0.90 

0.1 

0.491 

0.42 

0.1 

? 

7 

0.1 

INTERPRETED 
SOIL  TYPE 

clayey  silt  to  silty  clay 
clayey  silt  to  silty  clay 
clayey  silt  to  silty  clay 
clayey  silt  to  silty  clay 
clayey  silt  to  silty  clay 
sandy  silt  to  clayey  silt 
sandy  silt  to  clayey  silt 
clayey  silt  to  silty  clay 
clayey  silt  to  silty  clay 
clayey  silt  to  silty  clay 
clayey  silt  to  silty  clay 
clayey  silt  to  silty  clay 
clayey  silt  to  silty  clay- 
clayey  silt  to  silty  clay 
clayey  silt  to  silty  clay 
clayey  silt  to  silty  clay 
clayey  silt  to  silty  clay 
sandy  silt  to  clayey  silt 
sand  to  silty  sand 

7 

9 


Sell  interpretation  reference!  Robertson  %  Cefflpaneila“l963,  based  on  601!  hafftffier  efficiency  and  .2  r  sliding  data  average 


SOyNWNG  DMS  IN  FILE  SNMfi?  0»-30-M  1?;42 
OFERSIOR  I  S.UflN  lofflllON  ;  P-VBFC-RC  HO 

CLIENT  I  HES  JOB  No,  ;  D(lC«3H4-H-5062 
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ouo 
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CM 

raw 
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CSi 

CO 


UO 

CM 
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SOUmiNfi  MTfl  IH  riLE  SNCIB?  S6-30-54  1?;42 


SCPT  P-5 


DEPTH  (feet) 


VsmczleMev  Soil  SxjoIL  . 

Operator  :  S.VAN  CPT  Date  :  06-27-94  15:58 

Soundlno  :  SND-92  Pg  l  /  1  Location  :  P5/BFC-KC  MO 

Client  :  WES  Job  No.  :  DACW39— 94— M— 5062 


CONE  PRESSURE 
Oc  fron/ft"2J 


SLEEVE  FRICTION  FHiaiON  RAHO 

Fs  (Ton/ff2)  Fa/Q  1%) 


INTERPRETED 

PROFILE 


Depth  Increment  :  .1  m 


Max  Depth  :  45.93  ft 


SOUNDING  DATA  IN  FILE  SND-92 


06-27~>94  15:58 


OPERATOR  :  S.UAH 
CLIENT  :  UES 


Vandehey 

Soi  1 

Expioration 

40695  Nw 

Pacif 

i  c  Av'€:  . 

Banks 

,  Or- 

DEPTH 

DEPTH 

TIP 

rRlOTiON 

EP  RATIO 

INC 

£eter; 

;•  feet 

Oc  tsf 

Fs  tsf 

Fs/Qc  Y 

I  deg 

0X0  2.0 

11.9 

0.917 

7.70 

0.1 

f  ?/ 

)  2.3 

Ii.7 

0  .iv 

8 . 15 

0.1 

0,fi( 

)  2.6 

18.9 

1.022 

5.41 

0.1 

0.9C 

I  3.0 

13.5 

0.711 

5.53 

0.1 

i  .OP 

f  3.3 

38. 4 

O.bSu 

1.80 

0.1 

i.K 

i  3.6 

106.3 

1,54? 

1.45 

0.1 

1.20 

3.S 

111.2 

1.989 

i.7S 

O.I 

1.30 

4.3 

54.9 

1.508 

2.75 

0.1 

1.40 

4.6 

21.8 

0.485 

2.22 

0.1 

1.50 

4.8 

13.7 

0.629 

4.58 

0.1 

1.60 

5.2 

14.5 

0.754 

5.21 

0.1 

1.70 

5.6 

13.5 

0.736 

5.45 

0.1 

i.eo 

5.9 

11.7 

0.581 

4.97 

0.1 

I.SO 

6.2 

8.9 

0.497 

5.57 

0.1 

2.00 

6.G 

9.9 

0.489 

4.96 

O.i 

2.10 

6.9 

8.1 

0.458 

5.68 

0.1 

2.20 

7.2 

8.0 

0.385 

4.80 

0.1 

r  OA 

L  .  JU 

7.5 

7.4 

0.435 

5.6? 

0.1 

2.40 

7.9 

6.2 

G.352 

5.61 

0.1 

2.50 

e.2 

7.9 

0.319 

4.01 

0.0 

2.60 

B.5 

7.S 

0.862 

4.95 

0.0 

2.70 

G.9 

7.1 

0.340 

4,81 

0.0 

2.80 

S.2 

e.5 

0.318 

3.74 

0.0 

2.90 

S.5 

7.5 

0.323 

4.40 

0.0 

5.00 

9.8 

7.7 

0.301 

3.32 

0.0 

3,10 

10.2 

6.6 

0,245 

3.70 

0.0 

3.20 

10.5 

5.5 

o.2oe 

3.82 

0.0 

3.50 

10. e 

4.8 

0.175 

3.51 

0.0 

3.40 

11.2 

5.4 

0.255 

4.70 

0.0 

3.50 

11.5 

6.0 

0.218 

3.64 

0.0 

3,60 

11.8 

5.2 

0.217 

4.13 

0.0 

3.70 

12.1 

6.8 

0.293 

4,38 

0.0 

3.80 

12.5 

6.2 

0.262 

4.13 

0.0 

3.S0 

12,8 

6.1 

0.274 

4.51 

0,0 

4.00 

13.1 

5.9 

0.280 

4.77 

0.0 

4.10 

13.5 

5.2 

0.216  . 

4.18 

0.0 

4.20 

13.8 

5,0 

0.206 

4.15 

0.0 

4.30 

1^1 

■5.0 

0.187 

5,95 

0.0 

4.40 

14-.4 

4.6 

0.221 

4.78 

0.0 

4.50  , 

14.8 

5.9 

0.237 

4.01 

0.0 

LOCATION  :  P5/BFC~KC  MO 
JOB  No.  :  DACU39-94*-M-5062 

97106  (503)  32w  3261 

IlilERFRETED 
soil  TYPE 

cisy 


oiity  clay  to  clay 
silty  sand  tc  sandy  silt 
silty  sand  to  sandy  silt 
silty  sand  to  sandy  silt 
sandy  silt  to  clayey  silt 
clayey  silt  to  silty  clay 
silty  clay  to  clay 
clay 
clay 
clay 
clay 
clay 
clay 
clay 
clay 
ciey 
clay 
clay 
clay 
clay 
c  4  ay 
clay 
clay 
clay 
clay 
ciey 
clay 
ciey 
c  jay 
clay 
clay 
clay 
clay 
clay 
ciey 
clay 
clay 


Soil  interpretation  reference:  Robertson  %  CaBpanella-1963,  based  on  601  haiter  efficiency  and  .2  •  sliding  data  average 


:  PS/BFC-KC  (iO 


:  06”27-94  15:56 


SND-92 


DEPTH 

DEPTH 

TIP 

Reters 

feet 

Qc  tst 

4. GO 

15.1 

5.5 

4.70 

15.4 

4.3 

4.80 

15.7 

4.0 

b  ^  Gfj 

16.1 

5.2 

5.00 

15.4 

5.6 

5.10 

16.7 

5.4 

5.20 

17.1 

6 . 1 

£ .  jO 

17.4 

5.7 

5.40 

5.50 

17.7 

le.o 

6.5 

5.B0 

18.4 

4.6 

5.70 

18.7 

3.9 

5.80 

IS.O 

3.B 

5.  SO 

18.4 

3  g 

E.OO 

19.7 

4.3 

6.10 

20.C 

4.2 

6.20 

20.3 

5.1 

G.30 

20.7 

5.1 

6.40 

21.0 

4.7 

6.50 

21.3 

5.6 

6.60 

21.7 

6.2 

6.70 

22.0 

6.3 

G.BO 

22.3 

6.9 

6.90 

22.6 

5,4 

7.00 

23.0 

5.5 

7.10 

23.3 

19.3 

7.20 

14. B 

7,30 

23,9 

10.9 

7.40 

24.3 

14.3 

7,50 

24. G 

34.0 

7.60 

24.9 

27.9 

7.70 

25.3 

16.6 

7.60 

25.8 

12.3 

7.90 

25.9 

12.0 

8.00 
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clayey  silt  to  silty  clay 

Soil  interpretation  reference:  Robertson  CaiipanelJa-i983,  based  on  SOi  haiasr  efficiency  and  .2  ■  sliding  date  average 


S?>iDJOO  : 


page 


r-dA/EFC-^'C  :  06"S9'“94  15:55 


ftPTH  DEPTH  TIP  FRICTIO!^  PP  PATID  IHC  INTERPRETED 


•eters 

feet 

Cc  tsf 

S.50 

31.2 

S.2 

9.60 

31.5 

e.9 

9.70 

31.6 

S.E 

9.80 

32.2 

6.9 

9.90 

32.5 

9.9 

10,00 

1  1  f' 

32.  t 

1 1 

10.20 

35. E 

10. S 

10,30 

35.  S 

jii,0 

10.40 

jH.l 

5.2 

iO.EO 

9.5 

iO.no 

34.8 

e.j 

i0.?0 

55.  ^ 

S.  7 

10.80 

35.4 

S.5 

10.90 

35.8 

s.o 

11.00 

5t,i 

9,0 

ii.io 

5b.  4 

8.8 

11.20 

35.  V 

8.8 

11.50 

37.1 

8.4 

11.40 

37.4 

iO.l 

11.50 

37.7 

10.9 

11. GO 

3G.1 

10.1 

11.70 

38.4 

S.3 

11.80 

38.7 

10.3 

11.9(1 

39.0 

10.0 

12.00 

33.4 

9.7 

12.10 

39.7 

12.6 

12.20 

40.0 

15.0 

12.30 

40.4 

13.4 

12,40 

40.7 

15.6 

12.50 

41.0 

27.9 

i2.EG 

41,3 

47.1 

12.70 

41.7 

10.2 

12.60 

42,0 

8.S 

12.90 

42.3 

52.1 

13.00 

42.7 

53.1 

13.10 

43.0 

34.0 

13.20 

43.3 

117.0 

F5  tsf  Fs/Qc  X  I  deg 


0.095 

1.03 

0.0 

O.OBw 

0.S9 

0.0 

O.O^j 

0.7b 

0.0 

U.07? 

O.S-B 

0.0 

fi.nOr 

0.89 

0.0 

U.iiA 

■  Cl 

u .  b 

0.0 

0. 1B3 

1.75 

0,0 

'  ,  iw  'r 

:  .or. 

0,155 

1 .45 

0.0 

OjH 

i  .04 

0.0 

0.065 

f;  "C 

0.0 

0.0‘fB 

0,55 

DTi' 

0 .  ( Ab 

u.5i 

0.0 

0.0^2 

0.4? 

0.0 

0.042 

0.47 

0.0 

0,045 

0.51 

0.0 

G.075 

0.B8 

0.0 

0,164 

1.62 

0.0 

0.130 

1.64 

0.0 

0.157 

1.55 

0.0 

0.14] 

1.51 

0.0 

0,155 

1.54 

0.0 

0.097 

0.S7 

c.o 

0.031 

0.94 

0.0 

o.iei 

1.44 

0.0 

0.355 

7 . 29 

0.1 

0.205 

1.53 

0.0 

G.352 

2.2b 

G.O 

0.565 

2.G3 

0.0 

0.354 

G.7I 

0.0 

0.131 

1.28 

0.0 

0.115 

;  _33 

0.0 

0.576 

) .  1 1 

o.o' 

0.922 

^  73 

c.o 

0.655 

1 .85 

0.0 

7 

■7 

0.0 

SOIL  TYPE 

clayey  silt  to  silty  clay 
clayey  silt-  to  silty  clay 
clayey  silt  to  silty  clay 
clayey  silt  to  silty  clay 
clayey  silt  to  silty  clay 
clayey  silt  to  silty  clay 
clayey  silt  to  silty  clay 
clayey  silt  to  silty  clay 
clayey  silt  to  silty  clay 
clayey  silt  to  silty  clay 
clayey  silt  to  silty  ciay 
clayey  silt  to  silty  clay 
clayey  silt  to  silty  clay 
sensitive  fine  grained 
sensitive  fine  grained 
sensitive,  fine  grained 
sensitive  fine  grained 
sensitive  fine  grained 
clayey  silt  to  silty  clay 
clayey  silt  to  silty  clay 
clayey  silt  to  silty  ciay 
clayey  silt  to  silty  ciay 
clayey  silt  to  silty  clay 
clayey  silt  to  silty  ciay 
clayey  silt  to  silty  ciay 
clayey  silt  to  silty  ciay 
clayey  silt  to  silty  clay 
clayey  silt  to  silty  ciay 
clayey  silt  to  silty  clay 
clayey  silt  to  silty  ciay 
sandy  silt  to  clayey  silt 
silty  sand  to  sandy  silt 
sandy  silt  to  clayey  silt 
sandy  silt  tc  clayey  silt 
silty  sand  to  sandy  silt 
silty  sand  to  sandy  silt 


Soil  interpretation  reference!  Rphertson  *<  Canpaneiia-ISBS,  based  on  BOX  haeaer  efficiencv'  end  ,2 


f!  sliding  data  average 


SOOHDIHG  BATh  IH  FILE  SHDi09  B6-29-94  15:55 
OPERATOR  :  S.UAH  LOCATION  P-6A/BFC-KC  HO 


SCPT  P-7 


sounding  data  in  r-iLf-:  sndioi 

OPERATOR  :  S  «UAN 
CLIENT  :  WES 


0S~2S-94  17:20 

LOCATION  :  P-7/BFC-KC  MO 

JOB  No.  :  DACU3S-94-M-5062 


V3 ndehey  80 1 1  Exp 1 ora  1 1  on 
40695  Nv  Pacific  Ave.  Banks, 


DEfTH 

DEPTH 

TIP 

FRICTION 

FR  RATIO 

sets f  5 

feet 

qc  tsf 

Fs  tsf 

Es/Oc  *f 

0.50 

1.6 

25.0 

0.90B 

3.B4 

0.5C 

2.0 

86,5 

1.779 

2,06 

0.70 

1 .  j 

91.7 

2.323 

2.53 

O.Sv 

2.6 

44.  G 

0,593 

r* 

0.90 

3.0 

29.3 

0.431 

i.se 

l.GO 

3,5 

17.7 

0.224 

1.27 

l.iO 

3.6 

10.4 

0.103 

0.99 

1.20 

3.9 

11.9 

0.152 

1 .2? 

i  .30 

4,3 

12.7 

0.250 

1.97 

1.40 

4.6 

13.2 

0.456 

3.46 

i.EO 

4.9 

15.6 

0.589 

3.77 

l.bO 

5.2 

14.0 

0.517 

5.68 

l.?0 

5.6 

il.3 

0.323 

2.85 

1.60 

5.9 

9.2 

0.320 

3.43 

l.SO 

6.2 

11 .0 

0.3B2 

3.46 

2.00 

6.6 

11.0 

0.32B 

2.97 

2.10 

6.9 

9.5 

0.240 

2.51 

2.20 

7.2 

9.5 

0.204 

2.16 

2.30 

7.5 

9.3 

0.222 

2.38 

2.40 

7.5 

8.6 

C.iS7 

2. IB 

2,50 

6.2 

7.4 

G.123 

1.67 

2.bG 

6.5 

7.5 

0.110 

1.47 

2.70 

6.9 

6.5 

0.107 

j  .66 

2.80 

9.2 

5.6 

O.lil 

1,91 

2.Sn 

9.5 

5.5 

0.0S2 

1.67 

5.00 

s.e 

5.2 

0.083 

1.70 

2.10 

10.2 

5.1 

0.087 

1.71 

3.20 

10.5 

4.9 

0.081 

1,67 

3.30 

10.6 

5.2 

0.105 

j.9B 

3,40 

11.2 

5.3 

0.061 

1.14 

3.50 

11.5 

5.7 

0.054 

0.94 

3.60 

11.8 

5.9 

0.057 

0.96 

3.  TO 

12.1 

6.2 

0.057 

0.S2 

3. SO 

12.5 

6.1 

C.0B2 

i.Ol 

3. SO 

12.8 

6.2 

0,054 

0.86 

4.00 

13.1 

5.9 

0.052 

0.88 

4.10 

13.5 

5.4 

0.052 

0.96 

4.20 

13.8 

6.0 

0.050 

0.83 

4.30 

14.1 

5.3 

0.055 

1.04 

4.40 

14.4 

4:8 

0.013 

0.28 

Oregon.  97106  (5U3)  324  3261 


INC  JNTERf^RETED 

deg  SOIl 

<45 

40  sandy  silt  tc  clayay  silt 
0.1  sePOy  silt  to  rla^'ey  silt 
0,0  sapdy  silt  tc  clayey  sill 
O.J  sandy  silt  to  clayey  silt 
0,1  sandy  silt  to  clayey  silt 
0,1  sandy  silt  to  clayey  silt 
0.1  clayey  silt  to  silty  clay 
O.i  clayey  silt  tc  silty  clay 
O.i  silty  clay  tc  clay 

0.1  silty  clay  to  clay 

0.1  silty  clay  to  clay 

0.1  silty  clay  to  clay 

0.1  silty  clay  to  clay 

0.1  silty  clay  to  clay 

0.1  silty  clay  to  clay 

0.1  silty  clay  to  clay 

0.1  silty  clay  to  clay 

0.1  silty  clay  to  clay 

0.1  silty  clay  to  clay 

0.0  clayey  silt  to  silty  clay 
0.0  clayey  silt  to  silty  clay 
0.0  silty  clay  to  clay 

0.0  silty  clay  to  clay 

0.0  silty  clay  to  clay 

0.0  sensitive  fine  grained 

0.0  sensitive  fine  grained 

0.0  silty  clay  to  clay 

0.0  sensitive  fine  grained 

0,0  sensitive  firie  grained 

0.0  sensitive  fine  grained 

0.0  sensitive  firfe  grained 

0,0  sensitive  fine  crained 

0.0  sensitive  fine  grained 

0.0  sensitive  fine  grained 

0.0  sensitive  fine  grained 

0.0  sensitive  fine  grained 

0.0  sensitive  fine  grained 

0.0  sensitive  fine  grained 

0.0  sensitive  fine  grained 


Soil  interpretation  reference:  Robertson  ^  GatpaneiJa-'lS83,  based  on  BOl;  haaper  efficiency  and  .2  ■  sliding  data  average 


PAGE 


NDiOi  :  F-7/BFC-!:C  :  •>6-29--3^  l/:20 


DEPTH  DEPTH  TIP  FRICTiuH  rp  RATIO  INC 


seters 

feet 

Qc  tsf 

4.50 

14.e 

6.0 

4.60 

15.1 

5.4 

4.70 

15.4 

5.3 

H.eo 

IS.? 

5.5 

4.9G 

16.1 

5.2 

16.4 

4.9 

r  I;-, 

16.7 

5.4 

r 

17.1 

8  ‘ 

5.30 

IT.4 

6.2 

5.40 

17.7 

6.1 

5.50 

le.o 

7.1 

5.G^> 

18.4 

7  S 

5.70 

18.7 

7,8 

5.8G 

IS.O 

8.9 

5.50 

19.4 

16.9 

8.00 

19.7 

li.8 

B.iO 

20.0 

18.1 

6.20 

20,5 

16.8 

B.30 

20.7 

17.4 

6.40 

21.0 

9.6 

6.50 

21.3 

11.6 

6.60 

21.7 

8.9 

6.70 

22.0 

7.9 

6.80 

22.3 

8.8 

6.90 

22.6 

7.4 

7.00 

23.0 

8.2 

7.10 

23.3 

7.7 

7.20 

23.8 

7.1 

7.50 

23.9 

8.1 

7.40 

24.3 

7.6 

•? 

i  .Sv 

24. £ 

8.2 

7.50 

24.S 

7.6 

r*  n/i 

f  -  1  V 

nz 

A..*..,' 

i.e 

7.eo 

25.8 

8.3 

7.90 

25.9 

8.5 

B.OCf 

26.2 

9.5 

e.io 

26.6 

e.7 

8.20 

26,9 

9.5 

6.50 

27.2 

9.0 

6.40 

27.6 

8.9 

6.50 

27.3 

9.6 

6.6y 

28.2 

9.4 

8.70 

28.5 

9.0 

B.eo 

28,S 

8.4 

B.90 

29.2 

7.9 

9.00 

29.5 

7.8 

S.JC 

29.9 

7.8 

S.2G 

30.2 

7.9 

9.30 

30.5 

7.7 

S.40 

30,8 

7.B 

fs  tsf  Fs/Qc  X  I  deg 


0.026 

0.45 

0.0 

0.019 

0.36 

0.0 

0.021 

0.39 

0.0 

0.042 

0.76 

0.0 

0.041 

0.79 

0.0 

0.025 

0.52 

0.0 

(I ,  A..7 

0.67 

0.0 

0 . 045 

0.78 

0.0 

o.oc 

0.76 

v.o 

O.OLr 

0.24 

0.56 

0,0 

0.006 

0.52 

0.06 

O.G 

0.0 

0.029 

0.55 

0.0 

0.255 

1.39 

0.0 

0.172 

1.46 

0.0 

(i 

1.52 

0.0 

0,527 

1.95 

0.0 

0.2B4 

1.51 

0.0 

0,183 

1.85 

0.0 

C.IB? 

1.61 

0.0 

0.086 

0.96 

c.o 

0.06*^ 

0.80 

0.0 

0.067 

o.eo 

0.0 

0.063 

0.85 

0.0 

0.C57 

0.70 

0.0 

0.029 

0.37 

0.0 

0,66 

0.0 

0.055 

0.69 

o.c 

0.072 

0.93 

0.0 

0.054 

0.78 

0.0 

O.05O 

0.65 

0.0 

0.041 

0.52 

0.0 

O.ff-5 

0.54 

0.0 

0.075 

0.91 

0 . 0 

0.076 

0.83 

0.0 

0,07? 

0.82 

0.0 

0 . 035 

i.OO 

0.0 

0.074 

0.62 

0.0 

0,146 

1,65 

0.0 

0.109 

1.14 

0.0 

0.0S5 

1,01 

0.0 

0.04S 

0.54 

0.0 

0.033 

0.39 

0.0 

0.035 

0.44 

0.0 

0.052 

G.G6 

0.0 

0.055 

0.6B 

0.0 

0.048 

0.60 

0.0 

0-04] 

0.54 

0.0 

0.105 

1.34 

0,0 

INTERPRETED 
SOIL  TYPE 

sensitive,  fine  grained 
sensitive  fine  grained 
sensitive  fine  grained 
sensitive,  fine  grained 
sensitive  fine  grained 
sensitive  fine  grained 
sensitive  fine  grained 
sensitive  tine  grained 
sensitive  fine  grained 
sensitive  fine  graineo 
sensitive  fine  grained 
sensitive  fine  grairted 
sensitive  fine  grained 
sandy  silt  to  clayey  silt 

sandy  silt  to  clayey  silt 

sandy  silt  to  clayey  silt 

sandy  silt  to  clayey  silt 

sandy  si it  to  clayey  silt 

clayey  silt  to  silty  clay 
clayey  silt  to  silty  clay 
clayey  silt  to  silty  clay 
clayey  silt  to  silty  clay 
clayey  silt  to  silty  clay 
sensitive  fine  grained 
sensitive  fine  grained 
sensitive  fine  grained 
sensitive  fine  grained 
sensitive  fine  grained 
sensitive  fine  grained 
sensitive  fine  grained 
sensitive  fine  grained 
sensitive  fine  grained 
sensitiw  fine  grained 
sensitive  fire  grained 
clayey  silt  to  silty  clay 
clayey  silt  to  silty  clay 
clayey  silt  to  silty  clay 
clayey  silt  to  silty  clay 
clayey  silt  to  silty  clay 
clayey  silt  to  silty  clay 
clayey  silt  to  silty  clay 
clayey  silt  to  silty  clay 
clayey  silt  to  silty  clay 
sensitive  fine  grained 
sensitive  fine  grained 
sensitive  fine  grained 
sensitiv'f  fine  grained 
sensitive  fine  grained 
sensitive  fine  grained 
clayey  silt  to  silty  clay 


Soil  interpretation  reference:  Robertson  %  Caipanelie-1983,  based  on  BO?  hai«er  efficiericy  and  .2  e  sliding  data  average 
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pr^DiOl  : 

F-7/EF 

'OKC 

HO  : 

OG-29-^ri^  17:20  .  FAG; 

DEPTH  DEPTH 

TIP 

FRICTiON 

FR  RATIO 

INC 

INTERPRETED 

ietfers  feet 

qc  tsf 

Fs  tsf 

Fs/Qc  X 

i  deg 

SOIL  TYPE 

9.50  5j.2 

e.e 

0.0)4 

0.64 

C.O 

clayey  silt  to  silty  clay 

9.G0  51.5 

8.6 

0,067 

0.76 

0.0 

clayey  silt  to  silty  clay 

S.7C  3i.e 

9.1 

u .  06b 

0.73 

0.0 

clayey  silt  to  silty  clay 

9.80  32.2 

8.9 

0.07? 

0.8? 

0.0 

clayey  silt  to  silty  clay 

9.9'1  32.5, 

10.0 

0.055 

0.S5 

0.0 

clayey  silt  to  silty  clay 

iO.OO  32. B 

10. 3 

0.128 

1.18 

0.0 

clayey  silt  to  silty  clay 

iO.jO  33.1 

10.8 

0 . 1 09 

1 .01 

0.(i 

clayey  silt  to  silty  clay 

10.2C  33.5 

10.9 

O.UE 

0.9T 

0,0 

clayey  silt  to  silty  clay 

10.30  53.5 

10.6 

(■ .  t  T  • 

l.Bl 

0.0 

clayey  silt  to  silty  clay 

10.40  3^.1 

^  i  1 

1a  t  1 

2.33 

0,0 

clayey  silt  to  silty  clay 

10.50  3^.4 

il  .2 

0.2E2 

2.52 

0.i> 

clayey  silt  to  silty  clay 

10.50  34.5 

S.b 

0.i‘G 

•  qc 

0,0 

clayey  silt  to  silty  clay 

10. ?0  35.' 

10.2 

0.12] 

1.19 

0.0 

clayey  silt  to  silty  clay 

10.80  35.4 

10.0 

0.113 

i.l3 

0.0 

clayey  silt  to  silty  clay 

10.90  25.5 

10.9 

0.1 2B 

1.17 

0.0 

clayey  silt  to  silty  clay 

11,0(1  35.1 

ii.5 

0.12b 

i.io 

0.0 

clayey  silt  to  silty  clay 

11.10  35.4 

ii.2 

0.157 

i  .40 

C.O 

clayey  silt  to  silty  clay 

11.20  56.7 

15.6 

G.43i 

2.77 

0.0 

sandy  silt  to  clayey  silt 

ii.30  37.1 

61.4 

1.128 

1.84 

0.0 

sandy  silt  to  clayey  silt 

11.40  37.4 

56.1 

1.226 

2.19 

0,0 

silty  sand  to  sandy  silt 

li.EO  37.7 

67,0 

0.846 

1.26 

0.0 

silty  sand  to  sandy  silt 

II.GO  58.1 

79.2 

1,442 

1.82 

0.0 

silty  sand  to  sandy  silt 

11.70  38.4 

93.8 

1.027 

1.09 

0.0 

sand  to  silty  sand 

11.80  36.7 

77.1 

0.73i 

0.95 

0.0 

sand  to  silty  sand 

11.90  39.0 

75.1 

1.067 

1.42 

0.0 

sand  to  siJty  sand 

12.00  3S.4 

73.5 

0,437 

0.59 

0.1 

sand  to  silty  sand 

12.10  39.7 

61.7 

C.565 

0,92 

0.1 

silty  sand  to  sandy  silt 

■2.20  40.0 

56.5 

1.640 

2.90 

O.i 

silty  sand  to  sandy  silt 

12.30  40.4 

SO.  4 

('.504 

0.63 

0.1 

silty  sand  to  sandy  silt 

12.40  40.7 

46. 9 

1.047 

2.23 

o.i 

silty  sand  tc  sandy  silt 

I2.E0  41.0 

80. 0 

0.854 

1.0? 

o.i 

silty  sand  to  sandy  silt 

12.60  41.2 

85.6 

0.958 

1.13 

C.i 

sand  to  silty  sand 

12.70  41.7 

106.1 

1.851 

l.?4 

0.1 

7 

12.80  42.0 

125.7 

7 

0.5 

7 

SDii  interpretatiDn  referei^ce;  RctErtsoTi  Caspanei  13-1583,  based  on  EO*  hasBen  efficiency  and  u  f*  siidinc  date  average 


cs> 


C>J 


SCPT  P-8 


feet) 


Depth  Increment  :  .1  m 


Max  Depth  :  41.01  ft 


SOUNDING  DATA  IN  FILE  SND-S3 
OPERATOR  :  S.UAN 
CLIENT  :  WES 


06-27-94  18 :S2 

LOCATION  :  P-8/BFC-KC  MO 

JOB  No,  :  DACU39-94-ri-5062 


Vandehey  Soil  Exploration 

40695  Nv  Pacific  Ave.  Banks,  Oregon.  97106  <503)  324  32G1 


DEPTH 

DEPTH 

TIP 

FRICTION 

FR  RATIO 

INC 

INTERPRETED 

eeters 

feet 

Qc  tsf 

Fs  tsf 

Fs/Qc  X 

I  deg 

SOIL  TYPE 

O.BO 

2.0 

32.1 

0,520 

1.62 

0,1 

7 

0.70 

2.3 

27.3 

0.502 

1.84 

0,1 

sandy  silt  to  clayey  silt 

O.BO 

2.6 

44. B 

L20B 

2.70 

0,1 

sandy  silt  to  clayey  silt 

C  .SO 

3.0 

73.7 

1.580 

2.14 

0.1 

sandy  silt  to  clayey  silt 

1.00 

3.3 

49. 4 

1.830 

3,71 

0.1 

clayey  silt  to  silty  clay 

Lie 

3.6 

33.8 

1.419 

4.19 

0.1 

clayey  silt  to  silty  clay 

1.20 

3.9 

24.9 

0.827 

3.32 

0.1 

clayey  silt  to  silty  clay 

1.30 

4.3 

18.1 

0.620 

3,43 

0.1 

silty  clay  to  clay 

1.40 

4.6 

15.7 

0.701 

4.4? 

0.1 

clay 

1.50 

4.9 

15.2 

0.695 

4,58 

c.o 

clay 

L60 

5.2 

17.0 

0.668 

3.94 

0.1 

clay 

1.70 

S.G 

16.1 

0,770 

4.80 

0.1 

clay 

L6G 

5.9 

16.4 

0.761 

4.63 

0.1 

clay 

1.90 

6.2 

14.6 

0.707 

4,83 

0.1 

clay 

2.00 

6.6 

14.5 

0.638 

4.39 

0.1 

clay 

2.10 

6.9 

12.9 

0,579 

4.51 

0,1 

clay 

2.20 

7.2 

11.5 

0.481 

4.20 

0.1 

clay 

2.30 

7.5 

10.8 

0.470 

4.36 

0.1 

clay 

2.40 

7.9 

11.0 

0.474 

4.33 

0.1 

clay 

2.50 

8.2 

11.2 

0.473 

4.21 

0,1 

clay 

2.E0 

8.5 

9.9 

0.426 

4.29 

0.1 

clay 

2.70 

8.9 

9.5 

0.335 

3.54 

0.1 

clay 

2.eo 

9.2 

8.2 

C.329 

4.02 

0.1 

clay 

2.90 

9.5 

8.5 

0.252 

2.96 

0.0 

clay 

3.00 

9.8 

8.C 

0.300 

3.73 

0.0 

clay 

3.1G 

10.2 

7.8  . 

-.0.269 

3.46 

0.0 

clay 

5.20 

10.5 

7.5 

*  0.253 

3.37 

0.0 

clay 

3.30 

10.8 

8.9 

0.272 

3.92 

0.0 

clay 

3.40 

11.2 

6.4 

0.300 

4. 67 

0.0 

clay 

3.50 

11.5 

6.6 

0.256 

3.86 

C.i 

clay 

3.60 

11,8 

S.4 

0.224 

4.11 

O.i 

clay 

3.70 

12,1 

4.2 

0.140 

3.33 

0.1 

clay 

3.80 

12.5 

1.5 

0,171 

11.31 

0.1 

organic  laterial 

3.90 

12.8 

2,6 

0,152 

5.82 

0,1 

organic  eaterial 

4.00 

13.1 

2.8 

0.126 

4.44 

o.i 

clay 

4.10 

13.5 

2.8 

0.132 

4.79 

0.1 

clay 

4.2C 

13.8 

2.7 

0.133 

4.94 

0.0 

clay 

4.30 

14,1 

2.8 

0.113 

4.00 

0.1 

clay 

4.40 

14.4 

2.5 

0.125 

5.28 

0.0 

clay 

4.50 

14.8 

2.5 

0,099 

3,51 

0.1 

clay 

Soil  interpretation  reference:  Robertson  i  Co«paneila~1963,  based  on  BOX  haiaer  efficiency  and  .2  •  sliding  date  average 
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SND'93 

:  P- 

'6/BFC 

-i:c  Hr 

06-27 

-94  18:52  PAGE 

depth  depth 

IIP  FRICIION  FR  RfiTIO 

IMC 

interpreted 

■eters  feet  Qc  tsf 

Fs  tsf 

Fs/Qc  Z 

I  deg 

SOIL  TYPE 

4.60 

15.1 

2.3 

0.CT3 

3.25 

0.1 

clay 

4.70 

15.4 

2.6 

0.080 

3.07 

0.1 

clay 

4.60 

15.7 

2.5 

0.C90 

3.5B 

0.1 

clay 

4.90 

16.1 

3.0 

0,075 

2.45 

0.1 

clay 

5.0C 

16.4 

5.0 

0.07G 

2.58 

0.1 

clay 

5.10 

16.7 

3.5 

0.125 

5.48 

0.1 

clay 

5.20 

17.1 

3.2 

0.0B5 

2.04 

O.J 

clay 

5.50 

17.4 

3.0 

0.051 

1.71 

0,1 

sensitive  fine  grained 

5.40 

17.7 

3.0 

G.074 

2.50 

O.i 

clay 

5.50 

18,0 

3.8 

0.081 

2.13 

0.0 

clay 

5.B0 

18.4 

3.5 

0,065 

1.97 

0.0 

sensitive  fine  grained 

5.70 

18.7 

3.5 

0.05b 

1.59 

0.0 

sensitive  fine  grained 

5.90 

19.0 

3.2 

0.062 

1.S3 

0,1 

sensitive  fine  grained 

5.80 

19.4 

3.7 

0,075 

1.99 

0.0 

clay 

£.00 

IS. 7 

5.1 

0,071 

2.51 

o.c 

clay- 

6.10 

20.0 

2.8 

o.oce 

2.46 

0.0 

clay 

6.20 

20.3 

2.8 

0,056 

2.00 

0.0 

sensitive  fine  grained 

6.30 

20.7 

2.7 

0,054 

2.00 

0.0 

clay 

6.40 

21.0 

3.8 

0.114 

2.9B 

0.0 

clay 

6.50 

21.3 

7.8 

0.127 

1.G2 

0.0 

silty  clay  to  clay 

6.6C 

21.7 

5.B 

0.077 

1.32 

0.0 

sensitive  fine  grained 

6.70 

22.0 

4.3 

0.049 

1.14 

0.0 

sensitive  fine  grained 

6.60 

22.3 

3.6 

0.050 

1.31 

0.0 

sensitive  fine  grained 

6.90 

22.6 

4.0 

0.046 

i.lE 

0.0 

sensitive  fine  grained 

7.00 

23.0 

3.B 

0.056 

1.48 

0.0 

sensitive  fine  grained 

7.10 

23.3 

4.0 

0.068 

1.72 

0.0 

sensitive  fine  grained 

7.20 

23.6 

3.8 

0.064 

1.6? 

0.0 

sensitive  fine  grained 

7,5C 

23.9 

3.9 

0.C52 

1.55 

0.0 

sensitive  fine  grained 

7.40 

24.3 

3.6 

O.llS 

5.12 

0.1 

clay 

7.50 

24.6 

4.5 

C.I27 

2,81 

0.0 

clay 

7.60 

24.9 

4.8 

0.135 

2.85 

0.0 

clay 

7.70 

25.3 

5.7 

0.130 

2.27 

0.0 

clay 

IM 

25.6 

B.e 

0.241 

3.56 

0.0 

clay 

7.90 

25.9 

7.3 

'  O'.  235 

5.24 

0.0 

clay- 

6.00 

26.2 

7.3 

0.193 

2.63 

0.0 

silty  clay  to  clay 

8.10 

26. 6 

8.6 

0.207 

2.36 

0.0 

silty  clay  to  clay 

8.20 

26.9 

e.e 

0.19? 

2.23 

0.0 

silty  clay  to  clay 

8.30 

27.2 

8.4 

0.136 

1.62 

0.0 

clayey  silt  to  silty  clay 

8.40 

27.6 

7.1 

0.13? 

1.93 

0.0 

clayey  silt  to  silty  clay 

8.50 

27.9 

8.0 

0.127 

1,59 

0.1 

clayey  silt  to  silty  clay 

8.60 

28.2 

7.1 

O.OB? 

1.23 

o.i 

sensitive  fine  grained 

8.70 

28.5 

£.3 

0.072 

1.14 

0.1 

sensitive  fine  grained 

8.80 

2B.9 

5.1 

0.088 

1.71 

0.1 

sensitive  fine  grained 

8.90 

29.2 

5.3 

0.C91 

1  77 

0.1 

sensitive  fine  grained 

9.00 

2S.5 

5.2 

o.oee 

1.70 

0.1 

silty  clay  to  clay 

9.10 

2S.9 

5.3 

0.105 

1.92 

0,1 

silty  clay  to  clay 

9.20 

30,2 

5.4 

0.102 

1.90 

0.1 

silty  clay  to  clay 

9.30 

30.5 

5.8 

0.126 

2.17 

0.1 

clay 

9.40 

1  30.B 

6.B 

0.299 

4.39 

0.1 

clay 

9.50 

'  31.2 

9.0 

0.339 

3.77 

0.0 

clay 

Soil  interpretation  reference:  Robertson  S  Canpanella-1983,  based  on  SOt  haieer  efficiency  and  .2  »  sliding  date  average 
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DEPTH 

DEPTH 

TIP 

FRICTION 

FF;  RATIO 

INC 

INTERPRETED 

■eters 

feet 

Qc  tsf 

Fs  tsf 

Fs/Qc  : 

I  deg 

SOIL  TYPE 

9.eo 

31.5 

7  " 

0.305 

3.91 

0.0 

clay 

S.70 

5i.8 

7,2 

O.iSl 

2.67 

0.0 

silty  clay  to  clay 

s.eo 

32.2 

7.B 

0,1  Bo 

2.09 

0.0 

silty  clay  to  clay 

9.90 

32.5 

7.4 

0.167 

2,26 

0.0 

silty  clay  to  clay 

10,00 

32. B 

7.0 

0.1B7 

2.40 

0.0 

silty  clay  to  clay 

10.10 

33.1 

7.5 

(i.ilG 

1.54 

0.0 

silty  clay  to  clay 

10.20 

35  R 

9.0 

0.179 

1.99 

0,0 

clayey  silt  to  silty  clay 

10.30 

'IQ  c 

.«j 

9.5 

0.52. 

2.35 

0.0 

silty  clay  to  cley 

10.40 

3^.1 

5.7 

0.259 

3.99 

0.0 

sandy  silt  to  clayey  silt 

lO.EO 

,4 

55.5 

0 .455 

0.75 

0.0 

silty  sand  to  sandy  silt 

lO.EO 

5'^. 9 

91 .1 

0.506 

0.56 

0.0 

sand  to  silty  sand 

10.70 

55. 1 

83.0 

0.939 

1.13 

0.0 

send  to  silty  sand 

lo.eo 

55.4 

69.0 

(1.959 

1.38 

0.0 

silty  sand  to  sandy  silt 

10.90 

35.8 

75.2 

0.G25 

0.83 

0.0 

silty  sand  to  sandy  silt 

11.00 

26.1 

48.3 

0.944 

i.9B 

0.0 

silty  sand  to  sandy  silt 

11. 10 

36.4 

65.2 

1.772 

2.72 

0,0 

sandy  silt  to  clayey  silt 

11.20 

36.7 

49.5 

0.6J4 

1.25 

0.0 

silty  sand  to  sandy  silt 

11.50 

57,1 

43.9 

0.702 

i.BO 

0.0 

silty  sand  to  sandy  silt 

11.40 

'57.4 

41.3 

0.748 

1.6i 

0.0 

silty  sand  to  sandy  silt 

11.50 

37.7 

83.2 

i.lG2’ 

1.40 

0.0 

silty  sand  to  sar»dy  silt 

11.60 

38.1 

50.B 

1.004 

1.98 

0.0 

silty  sand  to  sandy  silt 

11.70 

36.4 

45.9 

0,802 

1.51 

0.0 

silty  sand  to  sandy  silt 

11. eo 

36.7 

50.9 

0.739 

1.45 

0.0 

silty  sand  to  sandy  silt 

11. so 

59.0 

42.9 

1.047 

2.44 

0.0 

sandy  silt  to  clayey  silt 

12.00 

23.4 

70.8 

1.551 

2.19 

0.0 

sandy  silt  to  clayey  silt 

12.10 

39.7 

7.7 

1.047 

13.57 

0.0 

clayey  silt  to  silty  clay- 

12.20 

4C.C 

52.7 

0.703 

1,53 

0.0 

sandy  silt  to  clayey  silt 

12.30 

40.4 

61.7 

0.089 

1 .44 

0.0 

silty  sand  to  sandy  silt 

12.40 

40.7 

5S.4 

1.124 

•.B9 

0.2 

12.50 

4i.(! 

i08.7 

ri 

* 

0.2 

Soil  interpretotion  reference!  Rofaertsor,  i  C3iiipanelia~19B3.  based  on  SOI;  hMfier  efficiency  and  .2  %  slidi^^g  data  aveT-oce 
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SCPT  P-9 


DEPTH 


VarndeMev 

Operator  :  S.VAN 
Sounding  :  SND-94  Pg  1  /  1 
Client  :  WES 


Soil  Expl . 

CPT  Date  ;  06-27-94  21;  24 

Location  :  P-9/BFC— KC  MO 
Job  No.  :  0ACW39-94-M-5062 


CONE  PRESSURE  SLEEVE  FRICTION 

Oc  non/ft*2)  F*  (Ton/ft*2I 


FRICTION  RATIO 
Fs/Q  K) 


INTERPRETED 

PROFILE 


3(H 


Depth  Increment  ;  ,1  m 


Max  Depth  :  35.76  ft 


SOUNDINC  DATA  IN  FILE  SND-94  06-27-94  2J  : 24 


OPERATOR  :  S.UAH  LOCATION  :  F -9/BFC-KC  flQ 

CLIENT  :  UES  JOB  No.  :  DACU39-94-ri-5062 

Vandehey  Soi  1  Expi  orar- 1  on 

40695  Nv  Pacific  Ave.  Banks,  Oregon.  97106  (503;  324  326 J 


OtPTH 

DEPTH 

TIP 

FPICTiOH 

FR  RATIO 

INC 

INTERPRETED 

fteters 

feet 

qc  tsf 

h  tsf 

Fs/Qc  X 

I  deg 

SOIL  TYPE 

O.SO 

1.6 

17.3 

0,870 

5.04 

0.0 

o.eo 

2.0 

13.6 

0 .51  ( 

3.90 

0.0 

clay 

0.70 

2.3 

14.7 

0 . 574 

3.91 

0,0 

silty  clay  tc  clay 

0.80 

2.6 

13.9 

0.565 

4.oe 

0,0 

clay 

0.90 

3.0 

12.6 

0.446 

5.59 

0,0 

silty  clay  tc*  clay 

1.0(i 

3.5 

11. 1 

0.408 

3.67 

0.0 

silty  clay  to  clay 

1.10 

3.6 

10.6 

0.357 

3.58 

0.0 

silty  clay  tc  clay 

1.20 

3.S 

10.6 

0,343 

3.24 

0,0 

silty  clay  tc  clay 

1.30 

4.5 

9.9 

G.2S6 

2.96 

0.0 

silty  clay  tc  clay 

1.40 

4.6 

9.9 

G.335 

3.37 

G.O 

silty  clay  to  clay 

1.5C 

4.9 

10.0 

0.272 

2.73 

0.0 

silty  clay  to  clay 

l.SO 

5.2 

9.0 

0.200 

2.22 

0.0 

silty  clay  to  clay 

1.70 

5.6 

7.7 

0.151 

1.96 

0.0 

silty  clay  tc  clay 

1.80 

5.9 

6.6 

0.120 

1,82 

0.0 

silty  clay  to  clay 

1.90 

6.2 

5.5 

0.003 

I.G2 

0.0 

sensitive  fine  grained 

2.00 

6.6 

5,6 

0.071 

1.27 

C.O 

sensitive  fine  grained 

2.10 

6.9 

5.9 

0.064 

1.43 

0.0 

sensitive  fine  grained 

2.20 

7.2 

5.7 

0.107 

1.88 

0,0 

sensitive  fine  grained 

2.30 

7.5 

5.1 

0.07J 

1.39 

0.0 

sensitive  fine  grained 

2.40 

7.9 

4.5 

0.059 

1.52 

0.0 

sensitive  fine  grained 

2.50 

8.2 

4,7 

0.060 

1.29  . 

0.0 

sensitive  fine  grained 

2.60 

e.5 

5.4 

0.07B 

1.45 

0.0 

sensitive  fine  grained 

2.70 

8.9 

6.5 

0.100 

1.56 

0.0 

sensitive  fine  grained 

2,80 

9.2 

6.1 

0.100 

1.64 

0.0 

silty  clay  to  clay 

2. SO 

9.5 

5.6 

0.096 

1.70 

0.0 

sensitive  fine  grained 

3.(pD 

9.8 

6.3 

0.032 

1.29 

0.0 

sensitive  fine  grained 

3.10 

10.2 

6.5 

0.113 

1.75 

o.c 

silty  clay  to  clay 

3.20 

10.5 

5,8 

0.C95 

1.63 

0,0 

sensitive  fine  grained 

3.30 

10. e 

5.0 

0.079 

1.54 

0.0 

sensitive  fine  grained 

3,40 

11.2 

4.7 

0.07B 

1.66 

0.0 

sensitive  fine  grained 

3.50 

11.5 

4.6 

0.G59 

1.29 

0.0 

sensitive  fine  grained 

3.6G 

11.8 

4.9 

0.050 

1.02 

0.0 

sensitive  fine  grained 

3.70 

12.1 

5.9 

G.050 

1.02 

0.0 

sensitive  fine  grained 

3.80 

12,5 

6.4 

0.088 

1.39 

o.c 

sensitive  fine  grained 

3.90 

12.8 

6.6 

C.037 

1.47 

0.0 

sensitive  fine  grained 

4.00 

13.1 

7,6 

0.120 

1.56 

0.0 

clayey  silt  to  silty  clay 

4.10 

13.5 

7.2 

0.115 

1.50 

O.G 

clayey  silt  to  silty  clay 

4.20 

13.B 

6.7 

0.037 

1.30 

0.0 

sensitive  fine  grained 

4.30 

14.1 

7.1 

0.08G 

1.21 

0.0 

silty  clay  to  clay 

4.40 

14.4 

7.2 

C.221 

3,06 

0.0 

silty  clay  tc  clay 

Soil  interpretation  reference!  Robertson  i  Caupaneila-lSK],  based  on  60i  haiier  efficiency  and  .2  »  sliding  deta  average 


I 

a 

P-9/B 

FC-iX.  i- 

06-27'-v4.  21 :24  FAC 

DEPTH 

DEPTH 

TIP 

FRICTION 

FF  RATIO 

INC 

INTERPRETED 

•eters 

feet 

tjc  tsf 

Fs  tsf 

F.S/QC  ? 

I  deg 

SOIL  TYPE 

4.50 

14.8 

10.5 

0.275 

2.63 

0.0 

silty  clay  to  clay 

4.60 

15.1 

9.7 

0,178 

1.84 

0.0 

clayey  silt  to  silty  clay 

4.70 

15.4 

7.9 

0,187 

2.36 

0.0 

silty  clay  to  clay 

4J0 

15.7 

7.4 

0.156 

2.14 

0.0 

silty  clay  to  clay 

4.90 

16.1 

8.8 

0.214 

2.44 

0.0 

silty  clay  to  clay 

5.00 

16.4 

9.7 

0.246 

2,53 

0.0 

silty  clay  to  ciey 

5.10 

16.7 

8.8 

0.177 

2.02 

0,0 

silty  clay  to  clay 

5.20 

17.1 

e.i 

0.170 

2,03 

0.0 

silty  clay  to  cle-y 

5.30 

17.4 

e.5 

0.163 

1.91 

0.0 

silty  clay  to  clay 

5.40 

17.7 

8.4 

0.16T 

i.9B 

0.0 

clayey  silt  to  silty  clay 

5.50 

le.o 

9.3 

0.157 

1.70 

0.0 

clayey  silt  to  silty  clay 

5.6G 

18.4 

7.6 

0.0  <i 

0.95 

0.0 

clayey  silt  to  silty  ciey 

5.70 

le.T 

7.3 

0.050 

0.69 

0.0 

s-ensitivc  fine  grained 

5.80 

19.0 

7,4 

0.056 

0.75 

o.c 

sensitive  fine  grained 

5.90 

19.4 

8.0 

0.0G7 

0.84 

O.G 

sensitive  fine  grained 

6. (to 

1S.7 

8.5 

0.083 

1.04 

0.0 

clayey  silt  to  silty  clay 

e.io 

20.0 

8.2 

0.098 

i.lB 

0.0 

clayey  silt  to  silty  clay 

6.20 

20.3 

8.0 

0.115 

IM 

o.c 

clayey  silt  to  silty  clay 

6.30 

20.7 

e.i 

0.124 

1 

0.0 

clayey  silt  to  silty  clay 

6.40 

21.0 

8.0 

0.125 

1.56 

0.0 

ciayey  silt  to  siity  clay 

B.50 

21.3 

7.6 

0.137 

1.8Q 

0.0 

clayey  silt  to  silty  clay 

6. GO 

21.7 

6.8 

0.094 

1.24 

0,0 

clayey  silt  to  silty  clay 

6.70 

22.0 

7.3 

0.07S 

l.OS 

0.0 

sensitive  fine  grained 

6.80 

22.3 

7.0 

0,084 

1.19 

0.0 

sensitive  fine  grained 

6.90 

22.6 

7.1 

0.076 

1,07 

0.0 

sensitive  fine  grained 

7.00 

23.0 

6.8 

0.054 

0.80 

0.0 

sensitive  fine  grained 

7.10 

23.3 

6.9 

0.041 

0.59 

0.0 

sensitive  fine  grained 

7.20 

23.6 

7.0 

0.059 

0.5G 

0.0 

sensitive  fine  grained 

7.30 

25.9 

6.3 

0.027 

0.42 

0,0 

sensitive  fine  grained 

7.40 

24.3 

6.2 

0.074 

1.20 

0,0 

sensitive  fine  grained 

7.50 

24.6 

7.3 

0.043 

0.59 

0.0 

sensitive  fine  grained 

7. GO 

24.9 

7.4 

0.05G 

0,68 

0.0‘ 

sensitive  fine  grained 

7.70 

25.3 

6.9 

0.G3B 

0.52 

0.0 

sensitive  fine  grained 

7.80 

25.6 

B.8 

0.041 

0.81 

0.0 

sensitive  fine  grained 

7.90 

25.9 

7.2 

0.075 

1.04 

0.0 

sensitive  fine  grained 

a. 00 

26.2 

6.4 

0.143 

i.70 

0,0 

clayey  silt  to  silty  clay 

e.io 

26.6 

8.9 

0.181 

2.02 

0.0 

clayey  silt  to  silty  cisy 

8.20 

26.9 

s.e 

0.203 

2.15 

0.0 

ciayey  silt  to  siity  clay 

E.30 

27.2 

9.6 

0,203 

2.11 

0.0 

clayey  silt  to  silty  clay 

8.40 

27,6 

9.6 

0,2Cb 

2.15 

o.c 

clayey  silt  to  siity  clay 

8.50 

27.9 

9.1 

0.167 

1.83 

0.0 

clayey  silt  to  silty  clay 

8.60 

28.2 

8.6 

0.135 

1.5; 

0.0 

clayey  silt  to  silty  clay 

e.7o 

28.5 

8.9 

0.123 

1.38 

0.0 

clayey  silt  to  silty  ciey 

6.80 

28.9 

8.4 

0.177 

2.12 

o.c 

ciayey  silt  to  silty  clay 

8.90 

23.2 

9.6 

0.219 

2.28 

0.0 

silty  clay  to  clay 

9.00 

29.5 

9.5 

0.222 

2.33 

0.0 

siity  clay  to  clay 

9.10 

29.9 

9.7 

0.203 

2.09 

0.0 

siity  clay  t-o  clay 

9.20 

30.2 

9.8 

0.254 

2.59 

o.c 

silty  clay  to  clay 

9.30 

30.5 

10.9 

0.296 

2.71 

0.0 

siity  ciey  to  ciey 

9.40 

30.8 

10.2 

0.26B 

2.61 

0.0 

silty  clay  to  clay 

Soil  interpretation  reference*  Robertson  &  Carpaneila-lSSS,  based  on  GO?  ha»»er  efficiency  and  .2  b  sliding  data  average 


OE^^Th 

DEPTH 

TIP 

FRICTION 

PR  RATIO 

INC 

INTERPRETED 

wters 

feet 

Qc  t.sf 

f-’e  fsf 

Fs/Qc  : 

I  deg 

SOIL  TYPE 

S.50 

3J.2 

1J.3 

0.292 

2. 58 

0.0 

silty  clay  to  clay 

9. GO 

S1.5 

11.1 

0.234 

2.1i 

0.0 

clayey  silt  to  silty  clay 

9.70 

31 .9 

11. G 

0.06? 

0.58 

0.0 

sandy  silt  to  clayey  silt 

9.90 

52.2 

12.5 

0,056 

0.53 

0.0 

sandy  silt  to  clayey  silt 

9.90 

32. S 

ii.i 

0.142 

1.28 

0.0 

clayey  silt  to  silty  clay 

10.00 

52.8 

10.8 

0.170 

1.56 

0.0 

clayey  silt  to  silty  clay 

10.10 

33.1 

g.e 

O.liG 

1 .35 

0.0 

clayey  silt  to  silty  clay 

10  20 

33 .5 

e.e 

0.i?4 

1 

0.0 

clayey  silt  to  siity  clay 

10.30 

33.6 

S.5 

0.103 

l.bO 

0,0 

silty  clay  to  clay 

i0.40 

34.1 

11.2 

0.308 

2.75 

0.0 

siity  clay  to  clay 

iO.SO 

34.4 

12.2 

0.495 

3.99 

0.0 

clay 

10.  £0 

54.6 

{T 

0.753 

V- .  ilr- 

0.0 

clay 

10.70 

35. 1 

0.993 

•t.15 

(i.O 

clayey  silt  to  siity  clay 

10.80 

35.4 

^7 . 8 

] .  243 

2.3? 

o.o 

10.  SO 

35.8 

]  4-2.8 

’7 

O.O 

7 

oi!  iT:xerp'ittcxiQ^  refercfice:  Rotr-crrc-on  I  Cespaneiia-19e3,  based  on  GO^;  hatf?er  efficiency  and  .2  ^  sliding  date  avercce 
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Operator  :  S.VAN 
Sounding  :  SND-95  Pg  1  /  1 
Client  ;  WES 


S  oil  E  X  |0  1  . 

CPT  Date  :  06-28-94  16:  09 
Location  :  P-IOBFC-KC  MO 
Job  No.  :  DACW39-94-M-5062 
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Depth  Increment  :  .1  m 


Max  Depth  :  35.43  ft 


SOUNDING  DATA  IN  FILE  SND-9B 
OPERATOR  :  S.UAN 
CLIENT  :  WES 


06-28-94  1G:09 

LOCATION  :  P-IOBFC-KC  MO 

JOB  No.  :  DACU39-94-M-5062 


Vandehey  Soil  Exploration 

A 0695  Nw  Pacific  Ave.  Banks,  Oregon.  97106  (503)  324  3261 


DEPTH 

DEPTH 

TIP 

FfilCTJON 

FR  RATIO 

IHC 

INTERPRETED 

leters 

feet 

Oc  tsf 

h  tsf 

rs/Qc  X 

i  deg 

SOIL  TYPE 

0.50 

1.6 

22.6 

0.760 

3,3S 

0.3 

O.BO 

2.0 

17.5 

0.962 

5.48 

0.3 

clay 

0.70 

2.3 

IB.O 

0.755 

4.71 

0.1 

clay 

0.80 

2.6 

17.4 

0.518 

2.98 

0.1 

silty  clay  to  clay 

O.SO 

3.0 

14.7 

0.353 

2.44 

0.1 

clayey  silt  to  silty  clay 

1.00 

3.3 

13,4 

0.245 

1.83 

0.1 

clayey  silt  to  silty  clay 

1.10 

3.6 

9.5 

0.176 

1.86 

0.1 

clayey  silt  to  silty  clay 

1.20 

3.9 

7,0 

0.095 

1.3G 

0.1 

clayey  silt  to  silty  clay 

1.30 

4.3 

5.4 

0.076 

1.41 

0.1 

sensitive  fine  grained 

1.40 

4.6 

5.1 

0.060 

i.ie 

0,1 

sensitive  fine  grained 

1.50 

4.9 

5.9 

0.038 

0.64 

0.1 

sensitive  fine  grained 

l.SO 

5.2 

5.6 

0.060 

1.06 

0.1 

sensitive  fine  grained 

1.70 

5.6 

7.5 

0.103 

1.38 

O.i 

sensitive  fine  grained 

i.eo 

5.9 

6.2 

0.080 

1.28 

0.1 

sensitive  fine  grained 

1.90 

6.2 

5.4 

0.054 

0.98 

0,1 

sensitive  fine  grained 

2.00 

6.6 

4.8 

0.023 

0.47 

0.1 

sensitive  fine  grained 

2.10 

6.9 

4.9 

0.022 

0.44 

o.i 

sensitive  fine  grained 

2.20 

7.2 

5.5 

0.015 

0.28 

0.1 

sensitive  fine  grained 

2.30 

7.5 

4.6 

0.006 

0.14 

0.1 

sensitive  fine  grained 

2.40 

7.9 

4,2 

0,081 

1.94 

0.1 

sensitive  fine  grained 

2.50 

8.2 

5.4 

0.026 

0.51 

0.0 

sensitive  fine  grair»ed 

2. GO 

8.5 

4.7 

0.023 

0.48 

0.0 

sensitive  fine  grained 

2.70 

8.9 

4.7 

0.020 

0.42 

0.0 

sensitive  fine  grained 

2.80 

9.2 

4.8 

0,030 

0.63 

0.0 

sensitive  fine  grained 

2.90 

9.5 

5.7 

0.038 

0.66 

0.0 

sensitive  fine  grained 

3.00 

9.8 

5.8 

0.059 

.  0.67 

0.0 

sensitive  fine  grained 

3.10 

10,2 

5.4 

0.044  ' 

0.81 

0.0 

sensitive  fine  grained 

3,20 

10.5 

6.5 

0.074 

1.13 

0.0 

sensitive  fine  grained 

3.30 

10.8 

8.J 

0.133 

1.65 

0.0 

silty  clay  to  clay 

3.40 

11.2 

7.7 

0.274 

3.57 

0.0 

silty  clay  to  clay 

3.50 

11.5 

7.3 

0.219 

2.99 

0.0 

clay 

3.60 

11.8 

6.3 

0.109 

1,73 

0.0 

silty  clay  to  clay 

3.70 

12.1 

6.1 

0.(^4 

1.37 

0.0 

sensitive  fine  grained 

3.80 

12.5 

S.G 

0.057 

1.01 

0.0 

sensitive  fine  grained 

3.90 

12.8 

5.2 

0.040 

0.77 

0.0 

sensitive  fine  grained 

4.00 

13.1 

4.8 

0.035 

0.72 

0.0 

sensitive  fine  grained 

4.10 

13.5 

5.0 

0.043 

0.85 

0.0 

sensitive  fine  grained 

4,20 

13.8 

5.4 

0.038 

0.71 

0,0 

sensitive  fine  grained 

4.30 

14.1 

5.3 

0.040 

0.75 

0.0 

sensitive  fine  grained 

4.40 

14.4 

4.8 

0.075 

1.55 

0,0 

sensitive  fine  grained 
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Soil  interpretation  reference:  Robertson  I  Caepanella-’1S83,  based  on  605:  baiter  efficiency  and  .2  i  sliding  data  average 


SND-95  :  P-IOBFC-KC  MO 


:  06-28-94  16:09 


PAGE 


DEPTH  DEPTH 

TIP 

FRICTIOH 

FR  RATIO 

INC 

INTERPRETED 

■eters 

feet 

qc  tsf 

Fs  tsf 

Fs/Qc  : 

I  deg 

SOIL  TYPE 

4,50 

14.8 

5.2 

0.037 

0.71 

0.0 

sensitive  fine  grained 

4.60 

15,1 

4.8 

0.033 

0.68 

0,0 

sensitive  fine  grained 

4.70 

15.4 

5.1 

0.030 

0.59 

0.0 

sensitive  fine  grained 

4.80 

15.7 

4.8 

C.044 

0.92 

0.0 

sensitive  fine  grained 

4.90 

16.1 

4.9 

0.040 

0.81 

0.0 

sensitive  fine  grained 

5.00 

16.4 

4.7 

0.028 

0.61 

0.0 

sensitive  fine  grained 

5.10 

16,7 

4.8 

0.025 

0.53 

0.0 

sensitive  fine  grained 

5.20 

17,1 

5,0 

0,031 

0.65 

0.0 

sensitive  fine  grained 

5.30 

17.4 

5.2 

0.031 

0.59 

0.0 

sensitive  fine  grained 

5.40 

17,7 

G.O 

0.0B4 

1.41 

0.0 

sensitive  fine  grained 

5.50 

18.0 

7.7 

0,128 

1.65 

0.0 

clayey  silt  to  silty  clay 

5.S0 

16.4 

7.6 

0.125 

i.se 

0.0 

clayey  silt  to  silty  clay 

5.70 

16.7 

10.5 

0.232 

2.21 

0.0 

silty  clay  to  clay 

5.8C 

IS.O 

6.5 

0.224 

2.62 

0.0 

silty  clay  to  clay 

5.SC 

iS.4 

7.6 

0.135 

1.76 

0.0 

silty  clay  to  clay 

6.00 

1S.7 

6.6 

0.107 

1.62 

0.0 

silty  clay  to  clay 

£.10 

20.0 

6.8 

0.098 

1.46 

0.0 

sensitive  fine  grained 

6.20 

20.3 

6.2 

0.083 

1.34 

0.0 

sensitive  fine  grained 

6.30 

20.7 

5.7 

0.081 

1.42 

0.0 

sensitive  fine  grained 

6.40 

21.0 

5.8 

0.095 

1.63 

0.0 

sensitive  fine  grained 

6.50 

21.3 

7.0 

0.087 

1.24 

0.0 

sensitive  fine  grained 

6.60 

21.7 

B.9 

0.09S 

1.44 

0.0 

sensitive  fine  grained 

6.70 

22.0 

6.7 

0.101 

1.50 

0.0 

clayey  silt  to  silty  clay 

6.80 

22.3 

7.5 

0.134 

1.78 

0.0 

silty  clay  to  clay 

6.90 

22.6 

7.8 

0.149 

1.93 

0.0 

silty  clay  to  clay 

7.00 

23.0 

7.0 

0.130 

1.86 

0.0 

silty  clay  to  clay 

7.10 

23.3 

B.O 

0.119 

1.49 

0.0 

clayey  silt  to  silty  clay 

7.20 

23.6 

8.2 

0.155 

1.89 

0.0 

silty  clay  to  clay 

7.30 

23.9 

8.9 

0.221 

2.49 

0.0 

silty  clay  to  clay 

7.40 

24.3 

9.8 

0.240 

2.44 

0.0 

silty  clay  to  clay 

7.50 

24.6 

10.3 

0.18S 

1.83 

0.0 

clayey  silt  to  silty  clay 

7.60 

24.9 

s.e 

0.183 

1.86 

0.0 

clayey  silt  to  silty  clay 

7.70 

25.5 

S.7 

0.153 

1.56 

0.0 

clayey  silt  to  silty  clay 

7.80 

25,6 

9.1 

0,233 

2.57 

0.0 

silty  clay  to  clay 

7.S0 

25.9 

9.9 

'  0:239 

2.40 

0.0 

silty  clay  to  clay 

8.00 

26.2 

9.5 

0.198 

2.08 

0.0 

clayey  silt  to  silty  clay 

B.IO 

26.6 

9.1 

0.169 

1.87 

0.0 

clayey  silt  to  silty  clay 

8.20 

26.9 

9.1 

O.IGE 

i.ei 

0.0 

clayey  silt  to  silty  clay 

8.30 

27.2 

9.2 

0.127 

1.38 

0.0 

clayey  silt  to  silty  clay 

8.40 

27. E 

8.9 

0.180 

2. 02 

0.0 

clayey  silt  to  silty  clay 

8.50 

27.9 

1C.5 

0.230 

2.20 

0.0 

clayey  silt  to  silty  clay 

CO 

28.2 

10.0 

o.m 

1.74 

0.0 

clayey  silt  to  silty  clay 

8.70 

28.5 

11.3 

0.201 

1.78 

0.0 

clayey  silt  to  silty  clay 

8.80. 

,  28.9 

11.8 

0.253 

2.14 

0.0 

clayey  silt  to  silty  clay 

8.90 

29.2 

12.2 

0.192 

1.58 

0.0 

clayey  silt  to  silty  ciay 

9.00 

29,5 

12.1 

0.251 

2.08 

0.0 

clayey  silt  to  silty  clay 

9.10 

29.9 

11.2 

0.174 

1.55 

0.0 

clayey  silt  to  silty  clay 

9.20 

30.2 

11.1 

•0.171 

1.54 

0.0 

clayey  silt  to  silty  clay 

9.30 

30.5 

10.8 

0.129 

1.20 

0.0 

clayey  silt  to  silty  clay 

9.40 

30.8 

10.4 

0.159 

1.53 

0.0 

clayey  silt  to  silty  clay 

Soil  interpretation  reference:  Robertson  t  CaipanelJa-1983,  based  on  GOt  haiier  efficiency  and  .2  ■  sliding  data  average 
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DEPTH 

DEPTH 

TIP 

FRICTION 

FR  RATIO 

IHC 

INTERPRETED 

«eters 

feet 

Qc  tsf 

Fs  tsf 

Fs/ijc  1 

I  deg 

SOIL  TYPE 

9.50 

31.2 

11. 1 

0.153 

1.37 

0.1 

clayey  silt  to  silty  clay 

9.60 

31.5 

10.9 

O.IOB 

0.97 

0.1 

clayey  silt  to  silty  clay 

9.70 

31 .8 

10  .G 

0.092 

0.8? 

0.1 

clayey  silt  to  silty  clay 

9.80 

32.2 

11.0 

0.144 

1.32 

0.1 

clayey  silt  to  silty  clay 

9.90 

32.5 

1C.5 

0.123 

1.17 

0.1 

clayey  silt  to  silty  clay 

10.00 

32.8 

10.9 

0.182 

i.G? 

0.1 

clayey  silt  to  silty  clay 

10.10 

33.1 

9.G 

0.278 

2,88 

Ci.l 

clayey  silt  to  silty  clay 

10.20 

33.5 

16.4 

0.301 

i.8j 

0.0 

clayey  silt  to  silty  clay 

10.30 

33.8 

10.7 

0.305 

V  c,r, 

0.0 

sandy  silt  to  clayey  silt 

10.40 

34.1 

36.8 

0.415 

1.13 

0.0 

sandy  silt  to  clayey  silt 

10.50 

34.4 

3G,G 

0.474 

1 .  3j) 

0.0 

silty  sand  to  sandy  silt 

10. GO 

34.8 

80.1 

1.227 

i.S3 

0.0 

silty  sand  to  sandy  silt 

10.70 

35.1 

91.4 

1.139 

1.25 

0.1 

7 

10.80 

35.4 

122.2 

7 

7 

0.1 

7 

Soil  interpretatioT)  reference.*  Robertscn  i  CaRpenel  13^1983,  based  on  803;  hamier  efficiency  ar.i-  .2  »  sliding  date  avercge 
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SOUNDING  UU  IN  FILE  SND-95  86-28-94  16:89 
OPERATOR  :  S.yfiH  LOCATION  :  P-10BFC-KC  HO 


SCPT  P-11 


DEPTH  (feet) 


SOUNDING  DATA  IN  FILE  SND-97  06-28-94  19:36 


OPERATOR  :  S.OAN  LOCATION  :  P-ll/BFC-KC 

CLIENT  :  WES  JOB  No-  :  DACU39-94-M 

Vandehey  Soi 1  Explorat  a  on 

40G95  Nv  Pacific  Ave.  Banks,  Oregon.  97106  (503)  324  3261 


DEPTH 

DEPTH 

TIP 

FRICTION 

FR  RATIO 

INC 

INTERPRETED 

seters 

feet 

Qc  tsf 

Fs  tsf 

Fs/Qc  X 

I  deg 

SOIL  TYPE 

1.60 

5.9 

5.0 

0.057 

1.14 

0.1 

1.30 

6.2 

5.5 

0.088 

1.61 

0.1 

sensitive  fine  grained 

2.00 

6.6 

E.l 

0.117 

1.92 

O.i 

silty  clay  to  clay 

2.10 

6.8 

6.8 

,  C.148 

2.18 

0.0 

silty  clay  to  clay 

2.20 

7.2 

7,5 

0.143 

1,92 

0.0 

silty  clay  to  clay 

2.30 

7.5 

8.8 

0.241 

2.74 

O.i 

silty  clay  to  clay 

2.40 

7.9 

10.7 

0.415 

3.89 

0.0 

,  clay 

2. SO 

8.2 

10.7 

0.460 

4.27 

0,0 

clay 

2.60 

8.5 

8.6 

0,409 

4.74 

0.0 

clay 

2.70 

8.9 

6.1 

0,204 

3.34 

0.0 

clay 

2.80 

9.2 

5.4 

0,290 

5.34 

0.0 

clay 

2.90 

9.5 

5.B 

0.215 

■  3.85 

0.0 

clay 

3.00 

9.8 

5.0 

0,133 

2.80 

0.0 

clay 

3.10 

10.2 

5.4 

0.175 

3.24 

0,0 

clay 

3.20 

10.5 

5.4 

0.146 

2.69 

0.0 

clay 

3.30 

10.8 

4.7 

0.154 

2.64 

0.0 

clay 

3.40 

11.2 

5.6 

0,133 

2.39 

0.0 

clay 

3.50 

n.s 

4.8 

0.12C 

2.47 

0.0 

clay 

3.60 

11.8 

4.9 

0,095 

1.95 

0.0 

silty  clay  to  clay 

3.70 

12.1 

4.7 

0,086 

1.83 

0.0 

silty  clay  to  clay 

3.80 

12.5 

5.0 

0.033 

l.GB 

0.0 

silty  clay  to  clay 

3.90 

12.8 

5,2 

0.093 

1,87 

0.0 

silty  clay  to  clay 

4.00 

13.1 

5.2 

C.094 

i.80 

0.0 

silty  clay  to  clay 

4.10 

13.5 

5.3 

■  0,082 

i.55 

0.0 

sensitive  fine  grained 

4.20 

13.8 

5.4 

0.071 

1.33 

0.0 

sensitive  fine  grained 

4.30 

14.1 

5.4 

0.068 

1.24 

0.0 

sensitive  fine  grained 

4.40 

14.4 

5.8 

0.126 

2,16 

0.0 

silty  clay  to  clay 

4.50 

14.8 

6.6 

0.131 

1.98 

0,1 

silty  clay  to  clay 

4.60 

15.1 

6.3 

0,105 

1.67 

0.1 

silty  clay  to  clay 

4.70 

15.4 

5.9 

0.058 

0.97 

0.1 

sensitive  fine  grained 

4.80 

15.7 

5.1 

0,075 

1.45 

0.1 

sensitive  fine  grained 

4,90 

16.1 

5.9 

0.057 

0,95 

0,1 

sensitive  fine  grained 

5.00 

16.4 

6.0 

0.072 

1,20 

0.1 

sensitive  fine  grained 

5,10 

16.7 

6.5 

0.095 

i.4B 

0.1 

sensitive  fine  grained 

5.20 

17.1 

€.7 

0.121 

1,80 

0.0 

silty  clay  to  clay 

5.30 

17.4 

8.2 

0.168 

1,98 

0.1 

silty  clay  to  clay 

5.40 

17,7 

13.1 

C.34^ 

2,63 

0.1 

clayey  silt  to  silty  clay 

5.50 

18.0 

17.2 

0,495 

2.87 

0.1 

silty  clay  to  clay 

5.60 

18.4 

19.3 

0.884 

4,59 

0.0 

silty  clay  to  clay 

5,70 

18,7 

19.1 

0.731 

3.84 

0.0 

silty  clay  to  clay 

MO 

5062 


Soil  interpretation  reference:  Robertson  t  Ca*panella-19B3,  based  on  BOX  baiter  efficiency  and  .2  t  sliding  data  average 


SND-97  ;  P-U/BFC-KC  MO 


;  06-28-94  19:36 
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DEPTH  DEPTH  TIP  FRICTIOH  FR  RATIO  IHC  IHTERPRETEO 


•eters 

feet  1 

[|c  tsf 

Fs  tsf 

Fj/flc  : 

I  deg 

SOIL  TYPE 

s.eo 

19.0 

17.2 

0.733 

4.26 

0.0 

silty  clay  to  clay 

5.80 

19.4 

17.6 

0.639 

3.64 

0.0 

silty  clay  to  clay 

e.oo 

19.7 

16,7 

0.554 

5.32 

0.0 

silty  clay  to  clay 

6.10 

20.0 

26. 1 

0.944 

3.62 

0.0 

silty  clay  to  clay 

6.20 

20.3 

18.3 

0.690 

3.77 

0.0 

silty  clay  to  clay 

6.30 

20.7 

16.1 

0.483 

3.00 

0.0 

silty  clay  to  clay 

6.40 

21.0 

13.5 

0.377 

2.79 

0.0 

clayey  silt  to  silty  clay 

6.50 

21.3 

17.1 

0.495 

2.89 

0.1 

clayey  silt  to  silty  clay 

6.60 

21.7 

.15.4 

0.557 

3.61 

0.1 

silty  clay  to  cloy 

6.70 

22.0 

12.9 

0.336 

2.60 

0.1 

silty  clay  to  clay 

6.B0 

22.3 

12.4 

0,392 

3.15 

0.1 

clayey  silt  to  silty  clay 

6.90 

22.6 

16.4 

0.410 

2.50 

0.1 

clayey  silt  to  siity  clay 

7.00 

23.0 

17.5 

0.356 

2.04 

0.1 

clayey  silt  to  silty  clay 

7.10 

23.3 

11.5 

0,289 

2.51 

0.1 

clayey  silt  to  silty  clay 

7.20 

23.6 

6.7 

o.ieo 

2.07 

C.J 

clayey  silt  to  silty  clay 

7.30 

23.9 

8.5 

0.152 

1.78 

0.1 

silty  clay  to  clay 

7.40 

24.3 

7.0 

0.163 

2.61 

0.1 

siity  clay  to  clay 

7,50 

24.6 

7.5 

0.174 

2.31 

0.1 

siity  clay  to  clay 

7.60 

24.9 

8.4 

0.274 

5.26 

0.1 

clay 

7.70 

25.3 

8.6 

0.291 

3.36 

0.1 

siity  clay  to  clay 

7.80 

25.6 

8.7 

0.171 

1.97 

0.1 

silty  clay  to  clay 

7.90 

25.9 

7.3 

0.116 

1.59 

O.i 

clayey  silt  to  silty  clay 

8.00 

28.2 

7.7 

0.105 

1.3B 

0.1 

clayey  silt  to  silty  clay 

8.10 

26.6 

8.9 

0.123 

1.37 

0.1 

clayey  silt  to  siity  clay 

8.20 

26.9 

8.4 

0.204 

2.44 

0.1 

silty  clay  to  clay 

8.30 

27.2 

7.8 

C.147 

1.88 

0.1 

silty  clay  to  clay 

8.40 

27.6 

8.9 

0.229 

2.57 

0.1 

silty  clay  to  clay 

8.50 

27.9 

9,2 

0,270 

2.94 

0.1 

silty  clay  to  clay 

8.60 

28.2 

9.3 

0.212 

2.29 

0.1 

silty  clay  to  clay 

6.70 

26,5 

10.3 

0,238 

2.30 

o.i 

silty  clay  to  clay 

8.60 

28.9 

9.3 

0.254 

2.72 

0.1 

silty  clay  to  clay 

8.90 

29.2 

10,6 

0.266 

2.51 

0.1 

silty  clay  to  clay 

9.00 

29.5 

9.5 

0.219 

2.31 

O.J 

clayey  silt  to  silty  clay 

9.10 

2S.9 

9.5 

0.129 

1.35 

0.1 

clayey  silt  to  silty  clay 

9.20 

3C.2 

8.3 

0.092 

1.11 

0.1 

clayey  silt  to  silty  clay 

9.30 

30.5 

9.4 

0.290 

3.09 

0.1 

clayey  silt  to  siity  clay 

9.40 

30.8 

26.6 

0.742 

2.79 

0.1 

clayey  silt  to  siity  clay 

S.50 

31.2 

35.3 

1.139 

3.23 

0.1 

clayey  silt  to  silty  clay 

9.60 

31.5 

52.8 

1.554 

2.94 

0.1 

clayey  silt  to  silty  clay 

9.70 

31.8 

37.7 

1.452 

3.85 

O.I 

clayey  silt  to  silty  clay 

9.80 

32.2 

32.8 

1.494 

4,55 

0.1 

silty  clay  to  clay 

9.90 

32.5 

33.7 

1.448 

4.29 

0.1 

silty  clay  to  clay 

10.00 

32,8 

45.8 

1.672 

3.65 

O.i 

clayey  silt  to  siity  clay 

10.10 

33,1 

41.3 

1.922 

4.65 

0.1 

clayey  silt  to  silty  clay 

10.20 

33.5 

38.1 

1.022 

2.68 

0,1 

clayey  silt  to  silty  clay 

10.30 

33.8 

68.4 

2.055 

3.00 

0.1 

clayey  silt  to  siity  clay 

10.40 

34.1 

33.2 

2.499 

7.52 

0.3 

silty  clay  to  clay 

10.50 

34.4 

72i0 

2.972 

4.13 

0.2 

silty  clay  to  clay 

10.60 

34.B 

65.0 

3.935 

6.05 

0.2  very  stiff  fine  greined  (*. 

10.70 

35.1 

101.8 

4.225 

4.15 

0.2 

Soil  iaterpretation  reference:  Robertson  I  Canpanella-lSOO,  based  or.  BOI  ha»»er  efficiency  and  .2  ■  sliding  data  average 
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SOllNDim  DMS  IN  FILE  SNI)-?7  86-28-94  19136 
OPaMOR  :  S.lldN  LOCATION  1  P-ll/BPC-K  NO 


SCPT  P-12 


DEPTH  (feet) 


Vamdehiey 

Operator  ;  S.VAN 
Sounding  :  SND109  Pg  l  /  1 
Client  :  WES 


Soil.  Sxpl  . 

CPT  Date  :  06-30-94  20;  07 

Location  :  P-12/BFC-KC-M0 
Job  No.  ;  DACW39-94-M-5062 


CONE  PRESSURE  SLEEVE  FRICTION  FRICTION  RATIO  INTERPRETED 

Qc  rron/ft*2I  Fs  (Ton/ft'2)  Fs/Q  «)  PROFILE 


Depth  Increment  :  . l  m 


Max  Depth  ;  36.75  ft 


SOUNDING 

DATA  IW 

FILE 

SNDI09  06-30-94 

20  :07 

OPERATOR 

: 

S.UAW 

LOCATION 

:  P-12/BFC-KC-M0 

CLIENT 

: 

WES 

JOB  No. 

:  DACUJ39-94-f1-50G2 

Vandebey  Soil 

Exp 1 ora  1 1 on 

40695  Nv  Pacif 

1 c  Ave . 

Banks 

.  Oregon .  97106  <5031 

324  3261 

KPTtI  DEPTH 

TIP 

FRICTION' 

FR  RhTID 

INC  IHTERPR5T5D 

weters  feet  C 

C  fc.f 

Fs  tsf 

Fs/Qr  l: 

I  ceg  SOIL  TYPE 

O.tO  i.e 

22. B 

0.276 

i  73 

0.0  ? 

0.60  2.0 

19.6 

0.451 

2,15 

0,0  sandy  slit  to  clayey  silt 

0.7G  2.3 

H.B 

0.253 

1  73 

0.1  clayey  silt  to  silty  clay 

G.eo  2.S 

14.5 

0,250 

1  7'< 

0,1  clayey  silt  to  silty  clay 

0.30  3.0 

14. fc 

0.242 

l.E£ 

0.1  clayey  silt  to  silty  clay 

1.00  3.3 

13,4 

0.180 

1.54 

0.1  clayey  silt  to  siity  clay 

i.lO  3.B 

ii  .B 

0.250 

j  qc 

0.1  clayey  silt  to  silty  clay 

i.2G  3,9 

12.5 

0.234 

1,87 

0.0  clayey  silt  to  siity  clay 

i.30  4.3 

12.7 

0.235 

1.B5 

0.0  clayey  silt  to  silty  clay 

1.40  4.6 

13.6 

0.236 

1 .7j 

0.1  clayey  silt  to  silty  clay 

i.50  4.9 

15.9 

0.226 

J.62 

0.1  clayey  silt  to  silty  clay 

1.60  S.2 

13.5 

0.203 

1.54 

0.1  clayey  silt  to  silty  clay 

1.70  5.6 

li.8 

0.219 

1.85 

0.0  clayey  silt  to  silty  clay 

l.SO  5.S 

9.1 

0.181 

2.00 

0.1  silty  clay  to  clay 

J.SO  8,2 

5.1 

o.ne 

2.71 

0.1  silty  clay  to  clay 

2.00  6.8 

1 .6 

0.255 

3.33 

O.i  siity  clay  to  clay 

2.10  G.S 

12.2 

0.330 

2.70 

0.1  silty  clay  to  clay 

2.20  7.2 

13.0 

0.310 

2.38 

0.1  clayey  silt  to  siity  clay 

2.30  7.E 

11.7 

0.317 

2.71 

0.1  clayey  silt  to  silty  clay 

2.40  7.9 

10.7 

0.204 

1.81 

O.I  clayey  silt  to  silty  clay 

B  2 

11.2 

0.195 

1.74 

0.1  clayey  silt  to  silty  clay 

2.60  6.5 

10.0 

0.182 

i.S2 

O.I  clayey  silt  to  siity  clay 

2.70  8.9 

8.5 

0.169 

1.99 

0.1  clayey  silt  to  silty  clay 

2.80  9.2 

7,9 

0.165 

/.lit 

G.l  silty  clay  to  clay 

2.90  S.5 

7  ,^1 

0.141 

1.87 

0.!  silty  clay  to  clay 

3.00  9.6 

7,5 

0.12^ 

1 .63 

O.i  siity  clay  to  clay 

3.10  10.2 

6.9 

0.133 

1.S5 

0.1  siity  clay  to  clay 

3.20  10.9 

7.5 

0.140 

1.88 

O.i  silty  clay  to  clay 

3.30  10.8 

6.9 

0.152 

1.75 

0.1  silty  clay  to  clay 

3.40  11.2 

6.7 

0.120 

I. BO 

0.1  siity  clay  to  clay 

5.50  11.5 

6.6 

0.132 

2.01 

O.i  siity  clay  to  clay 

3.60  11. G 

7.1 

0.135 

1.92 

0.1  silty  clay  to  clay 

3.70  12.1 

7.9 

C.HT 

1.49 

0.1  clayey  silt  to  silty  clay 

2M  12.5 

7.8 

0.151 

1  ^*33 

O.i  clayey  silt  to  silty  clay 

5.9(!  12.6 

7.6 

0.153 

1.72 

0.1  clayey  silt  to  siity  clay 

4.00  13. i 

7.6 

0.134 

1,77 

0.1  silty  clay  to  clay 

4.10  13,5 

7.6 

0.161 

7  1 1 

0.1  silty  clay  to  clay 

4.20  13.8 

£.6 

0,140 

2.05 

0.1  siity  clay  to  clay 

4.30  14.1 

B.8 

0.133 

1.95 

O.i  silty  clay  to  clay 

4.40  14.4 

7.2- 

0.153 

2.13 

G.l  siity  clay  to  clay 

Soil  interpretation  reference:  Roi:*ertson  i  Cdipeneiia-lSSS^  based  on  SOX  ha»ier  efficiency  and  .2  r  sliding  data  average 

IHTERPRETFP 
SOIL  TYPE 


OEPTH 

DEPTH 

TIP 

FRICTION 

FR  RATIO 

©eters 

feet 

Qc  tsf 

Fs  tsf 

Fs/qc  t 

4.50 

14.6 

S.l 

0.155 

1.70 

4.60 

15.1 

11.6 

0.210 

1.81 

4.70 

15.4 

il.O' 

0.2SJ 

2.65 

4.60 

15.7 

8.7 

0.245 

2.8G 

4.90 

16. i 

S.3 

0.204 

2.20 

5.00 

it.^ 

s.i 

0,207 

2.2? 

S.IO 

Ir.? 

5,3 

0.183 

1.56 

5  'iO 

.1,1 

11.^ 

i  0 . ). 

10.7 

0.182 

1.70 

5.^0 

177 

li.8 

0 . 2vl 

1  #  /  i 

5  5-^ 

lE.O 

13.3 

0.2BC 

2.10 

5.6‘ 

JC  is 

13.2 

I  93 

5.70 

18.7 

13.2 

0.244 

1.85 

5.80 

iS.O 

13.3 

0 , 268' 

2.02 

5.90 

19.4 

13.2 

0.240 

1.82 

t.OO 

19,7 

15.0 

0.21S 

1.69 

6.10 

20.0 

13.3 

0.223 

l.bB 

6.20 

20.3 

12.3 

0.210 

1.63 

6.30 

20.7 

12.4 

0.137 

1.58 

6.40 

21.0 

12.0 

0.24? 

2.05 

6.50 

21.2 

11.9 

0.20s 

1.75 

6,60 

21.7 

11.6 

0.174 

1.50 

6.70 

22.0 

11.4 

0.165 

1.45 

22.3 

11.2 

0.187 

1,49 

6.90 

22. B 

ii.9 

0.165 

1.38 

7.00 

23,0 

12.7 

0.175 

1.38 

7.10 

22.3 

13.1 

0.200 

1.53 

7.20 

25.6 

14.4 

0.215 

1.55 

7.30 

23.S 

15.4 

0.252 

1.64 

7.40 

24,3 

15.8 

0.303 

1.52 

7,5G 

24.8 

17.4 

0.311 

1.79 

7. 60 

24. S 

19.6 

0.349 

1.86 

7.70 

25.3 

21.0 

0.571 

i.TB 

7.80 

25,6 

20.4 

0.472 

2.3? 

7.S<J 

25.9 

23.4 

0.467 

2.00 

6. GO 

26,2 

23.9 

0.551 

2.31 

£.10 

26.6 

23.4 

0.523 

0 

i.  . 

8,20 

26.9 

23.5 

0.558 

2,40 

8.30 

27.2 

22.4 

0.497 

2.22 

6.40 

27,6 

22.4 

0.572 

2.56 

8.50 

27.9 

23.0 

0.55? 

2.40 

8.60 

28.2 

21.2 

0.445 

2.11 

8.70 

28.5 

20.2 

0.412 

2.04 

8.80 

28.9 

17.0 

0.446 

2.62 

6.90 

29.2 

17.0 

0.424 

2.43 

9.00 

29.5 

15.5 

0.372 

2.44 

9.10 

2S.S 

12.8 

0.280 

2.15 

9.20 

30.2 

12.2 

0.246 

2,02 

9.30 

30.5 

13,0 

0.274 

2.12 

9.40 

30.8 

12,4 

0.263 

2.12 

INC 
I  deg 

G,2  clayey  silt  to  silty  clay 
0,2  clayey  silt  to  silty  clay 
0,2  silty  clay  to  clay 

0.2  silty  clay  to  clay 

0.2  silty  clay  to  clay 

0,2  silty  clay  to  clay 

0.2  clayey  silt  to  silty  clay 
0.2  clayey  silt  tc  silty  clay 
0.2  ciayey  silt  to  silty  clay 
0.4  ciayey  silt  tc  silty  clay 
0.3  clayey  silt  to  silty  clay 
0,3  ciayey  silt  to  silty  clay 
0.3  ciayey  slit  tc  silty  clay 
0.5  ciayey  silt  to  silty  clay 
0.4  clayey  silt  to  silty  clay 
0.4  clayey  silt  to  silty  clay 
0.4  clayey  silt  to  silty  clay 
0.5  clayey  silt  to  silty  clay 
0.5  clayey  silt  to  silty  clay 
0.5  clayey  silt  to  silty  clay 
0.6  clayey  silt  to  silty  clay 
0.6  clayey  silt  to  silty  clay 
0.6  clayey  silt  to  silty  clay 
O.B  clayey  silt  to  silty  clay 
0.9  ciayey  silt  to  silty  clay 
0,9  clayey  silt  to  silty  clay 
0.9  clayey  silt  to  silty  clay 
0,9  clayey  silt  to  silty  clay 
0.5  ciayey  silt  to  silty  clay 
0.5  clayey  silt  tc  silty  clay 
1.0  ciayey  silt  to  silty  clay 
1.0  sandy  silt  to  clayey  silt 

1.2  sandy  silt  to  clayey  silt 

1.2  sandy  silt  to  clayey  silt 

1.4  sandy  silt  to  ciayey  silt 

1.4  sandy  silt  to  clayey  silt 

1.4  sandy  silt  to  ciayey  silt 

1.4  clayey  silt  to  silty  clay 

1.7  clayey  silt  to  silty  clay 

1.7  clayey  silt  to  silty  clay 
2.0  ciayey  silt  to  silty  clay 
2.0  ciayey  silt  to  silty  clay 
2.0  clayey  silt  to  silty  clay 

2.2  clayey  silt  to  silty  clay 

2.2  clayey  silt  to  silty  clay 

2.2  ciayey  silt  to  silty  clay 

2.2  ciayey  silt  to  silty  clay 

2.7  clayey  silt  to  silty  clay 

2.7  clayey  silt  to  silty  clay 

2.7  clayey  silt  to  silty  clay 


Soil  interpretation  reference;  Robertson  %  Caepanelie-lSfiS,  based  on  603:  batier  efficiency  and  .2  &  sliding  data  average 


:  06-30-94  20:07 


PAoii 


SND  i  09  :  P- 1 2/EFC-'KC-H0 


DEPTH 

DEPTH 

TIP 

FRICTIOH 

rs-  RWID 

INC 

INTERPRETED 

ineters 

feet 

Qc  tsf 

Fs  tsf 

Fs/Qc  ^ 

I  deg 

SOIL  TYPE 

S.50 

31-2 

12-9 

0.23B 

1.82 

2-B 

clayey  silt  to  silty  clay 

9.60 

31.5 

11.3 

0.236 

2.11 

2.S 

clayey  silt  to  silty  clay 

S.70 

31.6 

5.6 

.  0.200 

2.05 

3.0 

clayey  silt  te  silty  clay 

9-60 

32.2 

9.B 

0.175 

1.79 

3.0 

clayey  silt  to  silty  clay 

9.90 

32.5 

8.9 

0.253 

2.64 

5.1 

silty  clay  to  clay 

10-00 

32.8 

15.1 

0.41? 

2.76 

3.1 

clayey  slit  to  silty  clay 

10.10 

53.1 

15.6 

0.373 

2.75 

5.1 

clayey  silt  to  silty  clay 

10.20 

o'j  r 

V>t-' 

19.5 

0,035 

O.ib 

3 .  i 

sandy  silt  to  clayey  silt 

10.30 

33.e 

54.6 

0-571 

1.B4 

3  9 

sandy  silt  to  clayey  silt 

10.^0 

34.1 

26,6 

0.745 

2.61 

3.3 

sandy  silt  tc  clayey  silt 

10. EO 

54.4 

31.5 

0.245 

0.75 

5,4 

sandy  silt  to  clayey  silt 

iO.EO 

34, e 

28. 0 

0.25‘^ 

1.05 

5.6 

silty  sand  to  sandy  silt 

10.70 

35.1 

35.1 

0-243 

0.73 

3.9 

sandy  silt  to  clayey  silt 

iG.eo 

35. H 

26.9 

O.Bii 

j.2j 

3.8 

sandy  silt  to  clayey  silt 

10.90 

35.8 

46.0 

0.717 

1.49 

4.0 

sandy  silt  to  clayey  silt 

li  .00 

36.1 

34.7 

0,460 

1 ,52 

3.9 

silty  sand  to  sandy  silt 

li.lO 

36.4 

52,7 

0-359 

0.6B 

4.2 

7 

i  1 . 20 

56.7 

159.3 

n 

'f 

4.2 

7 

Soil  interpretation  reference!  Robertson  %  Canpenelie-lSSS,  based  on  BOS;  haBaer  efficiency  end  .2  r  sliding  data  average 


kjO 

C!9 


cr 

o 

'cn 

!S1* 

o 


<=»  *-tS 
..^icd 


i=»  =► 
j»'— >  -<13^ 

o 


CJl 
O  ITS 
OOpL« 


STi :» 

•cuiz: 


•a«iur> 

«-c:cr» 

crvjo 

ncscZD 


<LS»P=5l— 

2e:<03c: 

<=>t3U. 

c^O 


SOUNDING  DfilB  !N  fiLt  SND109  86-38-94  20:07 
OfEJSTOI!  ;  S.llllN  LOC0I1OH  :  P-I2/BFC-KC-HO 
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>'UD 

vjO 
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CO 
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SCPT  P-13 


SOUNDING  DATO  IN  FILE  SNDllO  06-30-94  21:30 


OPERATOR  :  S.UAN  LOCATION  :  P-13/BFC-KC  NO 

CLIENT  :  UES  JOB  No.  ;  DACU39-94-N-5062 

Va ndehey  So i i  Exp 1  or s  t i on 

40695  Nw  Pacific  Ave.  Banks,  Oregon.  9710G  (5u3)  'd>2A  326i 


DEPTH  DEPTH  TJ?  FRICTION  PP  RATIO  M  INTERPRETED 

fefi"  0:  t?r  Fs  t*f  f3/0“  X  I  deg  SOU  TY-E 

0.50  i.b  24.9  0.3Si  1.5?  O.j 

0.60  2,0  23,1  0,950  "^.25  0.0  clayey  5ilt  to  silty  clay 


o.vo 

2 . 

*7 

0,547 

j 

0.0 

silty  clay  to  clay 

i  A* 

'.7  3 

■3  70 

0.0 

silty  clay  to  day 

0.90 

3.0 

iB.3 

0.711 

5.BS 

0.0 

silty  clay  to  clay 

1 .00 

5.3 

15.1 

0.500 

3.84 

0.0 

silty  clay  tc  clay 

i.iO 

5,6 

it.5 

G.5S1 

5.52 

0.0 

silty  clay  to  day 

!.20 

3.9 

15.1 

0.662 

4.53 

0.0 

clay 

1,30 

4,3 

15.2 

0.551 

4.17 

0.0 

clay 

1.40 

4,6 

12.6 

0.516 

4 .08 

0.0 

clay 

1.50 

4.9 

12.3 

0.537 

4.3S 

0.0 

clay 

1 .60 

5.2 

11.5 

0.471 

4.12 

0.0 

clay 

1.70 

5.6 

ii  .2 

0.419 

3.73 

0.0 

clay 

i.80 

5.S 

10.8 

0.442 

4.16 

0.0 

clay 

l.SO 

6.2 

11.1 

0.432 

3.89 

0.0 

clay 

2,00 

6.6 

iO.O 

0.435 

4,34 

0.0 

clay 

2.10 

6.9 

B.4 

0.3B3 

4.32 

0.0 

clay 

2.20 

7.2 

B.3 

0,304 

4.84 

0.0 

cl  ay- 

2.30 

7.5 

4.6 

0.249 

5.40 

0.0 

clay 

2.40 

7,9 

3.8 

0.243 

6.36 

0.0 

clay 

2.50 

8.2 

3.6 

G.272 

7.43 

0.0 

organic  i>ateriai 

2.60 

e.5 

3  ? 

0.242 

7.5i 

0.0 

organic  sateriai 

2.70 

8.9 

4.0 

0.290 

7.13 

0.0 

organic  Baterig] 

2.80 

9.2 

3,8 

0.334 

e.73 

0.0 

organic  Baterial 

2.90 

9.5 

2  T 

0.220 

8,09 

0.0 

organic  niaterioJ 

3.00 

B.8 

5.6 

C.2Si 

r  fjt 

0.0 

clay- 

3.10 

10.2 

t  ,S 

0.236 

5.43 

0.1 

clay 

3.20 

10.5 

6,6 

0.219 

2,55 

0.1 

silty  clay  tc  clay 

3.30 

10.8 

6.5 

0.23T 

2.81 

0.1 

silty  Clay  to  day 

3.40 

il,2 

6.5 

0.214 

3 . 2b 

G.l 

clay 

5.50 

Ji.5 

5,9 

0.162 

2.74 

0.1 

clay 

3.60 

11.8 

6.2 

0.166 

*?  C’’ 
t  ,D  > 

O.I 

clay 

3.70 

12.1 

5.5 

0.128 

2  ‘^5 

0.1 

silty  clay  tc  day 

3.60 

12.5 

4.2 

G.OBS 

1.63 

0.1 

silty  day  to  clay 

3.90 

12.8 

4.3 

0.095 

2.22 

0.1 

clay 

4.00 

13.1 

4.7 

0.150 

2,78 

o.j 

clay 

4.10 

13.5 

5.4 

0.151 

2.80 

0.1 

cl  ay- 

4.2C 

13.8 

5.1 

0.148 

2.93 

0,1 

day 

4.30 

14.1 

4.0 

0.060 

1.49 

0,1 

silty  day  to  day 

4.40 

14.4 

5,5 

0.128 

2,31 

0.1 

silty  clay  to  clay 

Soil  interpretation  reference!  Robertson  i  Canpanelis-ISBS,  based  on  60J  hMaer  efficiency  and  .2  *  sliding  data  average 


SNDin 

P-13/: 

BFC-KC 

HO  : 

06-3 

1)  ~y4  ;  oil  PAi, 

DEPTH 

DEPTH 

TIP 

FRICTION 

FR  RATIO 

IHC 

INTERPRETED 

meters 

feet 

Qc  tsf 

Fs  tsf 

Fs/ljc  t 

I  deg 

SOIL  TYPE 

4.50 

14.8 

5.6 

0.084 

1.50 

0.1 

silty  clay  to  clay 

4. GO 

15.1 

5.S 

0.100 

1.70 

0.1 

sensitive  fine  grained 

4.70 

15.4 

5.8 

0.035 

1.65 

0.1 

silty  clay  to  clay 

4.80 

15.7 

5.9 

0.102 

1.75 

0.1 

silty  clay  to  clay 

4.90 

16.1 

6,1 

0.124 
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